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ABSTRACT 
The Use of Cartoons as Teaching a Tool in Middle School Mathematics 
Hoyun Cho 
 
 This dissertation focuses on examining the use of mathematical cartoons as a 
teaching tool in middle school mathematics classroom.  A mixed methods research 
design was used to answer how the use of cartoon activities affects teacher and student 
perceptions of teaching and learning and student intrinsic motivation, interest, and 
mathematics anxiety in middle school mathematics. 17 students in 7th grade pre-algebra 
class and one teacher participated in this study.  Eight cartoon activities were provided 
over a 10-week period, but no more than one cartoon activity per class period was given 
to them.  Student surveys were analyzed using quantitative method, such as mean score, 
frequency, and percentage, and student mathematics journal and teacher journal were 
analyzed using descriptive analysis. 
The results of this study revealed that both students and teacher reported positive 
results from using cartoons in the mathematics classroom.  Students became more open 
as time went on and it was possible to see their mathematical insights as the study 
progressed.  They did not enjoy easy cartoon activities, but relished challenging ones.   
Their frustration at difficult-to-understand activities shows the importance of carefully 
matching cartoon activities to student abilities.  When cartoon activities have appropriate 
levels of difficulty and are clearly understandable, students’ intrinsic motivation and 
interest increased, and mathematics anxiety decreased.   
	  
	  
The teacher reported that students gave up less easily, participated more readily, 
and were more focused in classes with cartoon activities.  Mathematics instruction with 
cartoon activities has shown the students that they can enjoy learning mathematics, 
mathematics can be fun, and they do have the ability to be successful in mathematics.  
The use of cartoon activity proved to be a valuable instructional tool for improving the 
quality of mathematics instruction in a 7th grade classroom. 
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Chapter 1 
NEED, PURPOSE, AND PROCEDURE 
 
Need 
Mathematical knowledge is used in people’s everyday lives and is an important 
area in which to develop problem-solving strategies.  Mathematics also has an important 
role in many academic fields of study.  Although a number of students enjoy 
mathematics, teachers are familiar with phrases such as “I just do not like mathematics,” 
“I am not good at mathematics,” and “I do not understand mathematics.”  As important as 
mathematics is for general knowledge that every citizen should have, many students do 
not like mathematics.  Students with a dislike of mathematics tend to display negative 
attitudes, negative mathematical experiences, and a lack of confidence, and subsequently 
perform at levels lower than do students who do “like” mathematics (McCoy, 1990; Ma, 
1999).  Furthermore, the dislike of mathematics is evident in decreasing enrollment in 
mathematics classes as grade levels increase (Meece, Wigfield, & Eccles, 1990; Lutzer, 
et al., 2007).  Cemen (1987) has reported that the dislike of mathematics produces 
anxiety and reduces motivation to engage in mathematics.  
Jackson and Leffingwell (1999) interviewed 157 American students and reported 
that only11 students, or 7 percent of the 157, have had a uniformly positive experience in 
their mathematics classes from kindergarten through college.  Burns (1998) has argued 
that two thirds of adults in the United States fear and dislike mathematics.  According to 
Curtain-Phillips (1999), many students have negative experiences in mathematics 
classrooms.  She found that students often have been taught to memorize mathematical 
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concepts without understanding and just work through problems in textbooks without 
really thinking.  She also concluded that this leads to decreasing levels of student 
enjoyment of mathematics.  As a result, students are not motivated and engaged in 
learning mathematics.   
Motivation is a key element of education and plays a crucial role in the success 
and enjoyment of the learning process (Cruikshank & Sheffield, 1992; Middleton & 
Spanias, 1999; Ormrod, 2007; Pintrich, 2003; Schunk, 1995; Schunk, Pintrich, & Meece, 
2008).  Student motivation, especially intrinsic motivation, is an important influence on 
learning.  Intrinsic motivation is defined as engagement in the learning activity “for its 
own sake” (Middleton & Spanias, 1999).  Students who are intrinsically motivated 
engage in tasks because they find them enjoyable.  Intrinsic motivation has a powerful 
influence on success in learning mathematics (Middleton & Spanias, 1999).  Skinner and 
Belmont (1991) explain that students who are motivated intrinsically show “generally 
positive emotions during ongoing action, including enthusiasm, optimism, curiosity, and 
interest” (p. 3).  Interest is an important conceptualization of intrinsic motivation 
(Murphy & Alexander, 2000).  Interest is linked to a willful engagement in an activity 
(Schraw & Lehamn, 2001).  When students are learning with interest, they tend to devote 
more attention to the topic (Hidi, & Renninger, 2006) and pursue a task with pleasure 
(Hidi, 2006).  Theorists distinguish between two general types of interest: personal 
interest and situated interest (Krapp, Hidi, & Renninger, 1992).  In terms of cognitive 
outcomes, both personal and situated interest are related positively to measures of 
attention, deeper cognitive engagement, thinking, and achievement (Hidi, 2000; Hidi & 
Harackiewicz, 2000; Schiefele & Krapp, 1996; Tobias, 1994) 
	   3	  
	  
Motivating students to engage in learning mathematics is a challenge to teachers.  
To perform most effectively in the mathematics classroom, students should be motivated 
and engaged to do their best yet not be overly anxious about their performance (Ormrod, 
2007).  Without motivation and engagement, students have difficulty sustaining a 
purposeful learning process (Schunk, Pintrich, & Meece, 2008).  It is important that 
teachers select engaging lessons or activities aimed at motivating the learning of 
mathematics (Cruikshank & Sheffield, 1992).   
A cartoon is a visual medium with humor that can be in either the form of a single 
picture or a series of pictures, captioned or non-captioned, printed in magazines, 
newspapers, or books.  Selected humor is not only healthy, friendly and attention 
grabbing but also increases students’ interest and reduces tension and anxiety (Torok, 
McMorris, & Lin, 1999).  Visualization, which combines picture and text together, helps 
build not only student understanding of mathematics but also student creativity and 
engagement in mathematical thinking (Cunningham, 1991).  Uğurel & Morali (2006) 
suggest that the use of cartoons affects student learning when cartoons are used as a 
visual tool for learning.  Apparently students are becoming more visual but many schools 
have not kept up with this changing trend among their students. 
According to Cleaver (2008), cartoons have traditionally been viewed as 
“enemies” of the school.  Today, however, some teachers view cartoons as potential 
educational tools, particularly as a way to arouse students’ interests in academic subjects 
(Cleaver, 2008).  Wright and Sherman (2006) state that cartoons have a particular 
attraction among school aged children.  For example, in science education, cartoons are 
used as learning and teaching tools (Keogh & Naylor, 1999).  These cartoons aim to 
	   4	  
	  
present students with opportunities to interpret and to understand concepts.  Research has 
focused on using cartoons in science education to investigate effectiveness in terms of 
teaching and learning, constructivist approaches, student academic achievement, 
formative assessments, and student misconceptions (Balim, Inel, & Evrekli, 2008; Chin 
& Teou, 2009; Ekici, Ekici, & Aydın, 2007; İngeç, 2008; Kabapinar, 2005; Keogh & 
Naylor, 1999; Naylor, Keogh, De Boo, & Feasey, 2001). 
Several different types of cartoons are available for use in the mathematics 
classroom.  For example, there are concept cartoons by Dabell, Keogh, and Naylor 
(2008) at Millgate House, cartoon corner by Reeves (2007) published by the National 
Council of Teachers of Mathematics, cartoons in textbooks, and teachers’ own cartoon 
activity.  Specific cartoon examples will be given in Chapter 2.  This study will draw on 
three different sources for cartoons: cartoons from Millgate House’s concept cartoons in 
mathematics, cartoons from NCTM’s cartoon corner, and cartoons in textbooks.  Concept 
cartoons in mathematics are cognitive drawings that use a cartoon-style design to present 
mathematical conversations inside ‘speech bubbles.’  Cartoon corner offers cartoon 
activities that capture students’ imaginations.  The cartoons present a range of viewpoints 
about the mathematics involved in everyday situations.   
Sexton (2010) has found that cartoons can be a successful learning and teaching 
tool for increasing student and teacher insight in the mathematics classroom.  
Brandenburg, Gervasoni, and Sexton (2009) have reported cartoons as an effective way 
to encourage students to discuss the advantages and disadvantages of their preferred 
strategies for solving addition problems and to find out how students approach 
calculations.  According to Toh (2009), feedback from teachers who used cartoons in 
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their teaching suggests that students’ motivation increased in algebra lessons employing 
cartoons.  Sengül and Dereli (2010) have reported that cartoons act to decrease students’ 
mathematics anxiety. 
 
Purpose 
The purpose of this study is to examine the use of mathematical cartoons as a 
teaching tool in a middle school mathematics classroom.  The study concentrates on how 
the use of cartoon activities affects teacher and student perceptions of teaching and 
learning in middle school mathematics.  The following questions are the focus of this 
study: 
 
1) What do students report about the use of cartoon activities in middle school 
mathematics? 
2) What does a teacher report about the use of cartoon activities in middle school 
mathematics? 
3) How do the cartoons affect students’ intrinsic motivation, interest, and 
anxiety?  
 
Procedures 
This study was conducted for ten weeks at one classroom in an urban middle 
school in northern New Jersey.  The study provided a set of cartoon activities for use in 
the classroom, and the teacher received instructions in their use.  Cartoon activities were 
not given to every class period but depended on lesson schedules.  The teacher might use 
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a cartoon activity to begin a lesson, to reinforce concepts, to create exercises, or to 
summarize a lesson.  Students also might use a cartoon activity individually, in pairs, in 
small groups and even in the class as a whole.  
This study used a mixed methods research design involving surveys, student 
mathematics journals, and a teacher journal.  Two different surveys generated 
quantitative data concerning student opinions about cartoon use and the changes in 
student intrinsic motivation, interest, and mathematics anxiety.  A teacher journal and 
student mathematics journals were used for qualitative data to clarify teacher and student 
surveys, elicit students’ reactions and opinions to about lesson or activity and to assess 
the effectiveness of using cartoons as a teaching tool. 
To answer the research questions, the study collected the quantitative data and the 
qualitative data during the same research period.  The collected data were analyzed 
separately, and the quantitative results and qualitative results were compared in order to 
provide a complete picture of the findings.   
In order to collect quantitative data, the investigator developed two different 
Likert-type surveys that included 18 items seeking students’ opinions about cartoons and 
18 items concerning student intrinsic motivation, interest, and mathematics anxiety.  The 
first survey consisted of three subsections: Enjoyment/Interest of Using Cartoons (EI), 
Value/Usefulness of Using Cartoons (VU), and Pressure/Tension of Using Cartoons (PT).  
The second survey focused on three primary factors: Intrinsic Motivation (M), Interest 
(I), and Mathematics Anxiety (A).  Students completed the first survey at the end of 10th 
week and the second survey twice: at the beginning of 1st week and at the end of 10th 
week.  Cronbach’s alpha was used to test the reliability of surveys. 
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For qualitative data, the investor collected and analyzed the teacher journal and 
student mathematics journals.  The teacher kept a journal that included such information 
as: (1) what mathematics content was cover during the class, (2) observations on overall 
students participations, and (3) the teacher’s opinion about cartoon activity.  Once the 
lesson or activity had been completed, students responded to a journal prompt written to 
elicit their reactions and opinions to the lesson or activity used with cartoons.  Entries in 
the student mathematics journals were categorized and transformed into a numerical 
count for comparison with the surveys. 
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Chapter 2  
LITERATURE REVIEW  
 
In this chapter, literature related to motivation, intrinsic motivation, interest, 
mathematics anxiety, and cartoons as a teaching tool is reviewed.  The first section starts 
with an introduction to academic motivation, with a special focus on intrinsic motivation, 
student interest, and mathematics anxiety.  This section sets forth definitions and 
important findings on motivation, intrinsic motivation, interest, and mathematics anxiety.  
The second section discusses studies of intrinsic motivation teaching strategies and the 
use of cartoons as teaching tools. 
 
ACADEMIC MOTIVATIOIN 
Student motivation is extremely important for short-term learning, as well as for 
lifelong learning.  Educational psychologists have discovered that motivation plays a 
critical role in one’s ability to commit to, engage with, and persist in the learning process 
(Ormrod, 2007; Schunk, Pintrich, & Meece, 2008).  Academic motivation also influences 
learning and performance from childhood through adolescence (Pintrich, 2003).  Two 
distinct types of motivation are interrelated in most academic settings: intrinsic and 
extrinsic motivation.   
 
Intrinsic Motivation and Extrinsic Motivation  
Intrinsic motivation is defined as engagement in a learning activity “for its own 
sake” (Schunk, Pintrich, & Meece, 2008, p. 236).  Students who are intrinsically 
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motivated engage in activities because they find them interesting or enjoyable.  
According to Ryan and Deci (2000), intrinsic motivation tends to arise in the context of 
an interesting activity and the subsequent satisfaction gained from that activity. 
Extrinsic motivation is defined as motivation that exists when the source of 
motivation lies outside of the student and the activity being performed (Middleton & 
Spanias, 1999).  Students who are extrinsically motivated engage in activities to obtain 
rewards or to avoid punishments.  Their motivation tends to center on performance goals 
such as rewards, favorable judgments (good grades, praise of their work from teachers 
and parents, etc.), or avoiding negative judgments such as punishment.  If students are 
simply doing an activity for the sake of appeasing a teacher and getting a good grade, 
they are less likely to develop or build their own understanding.  According to Brophy 
(2010), an individual student’s time on task increased in a particular activity with 
extrinsic reinforcement, and performance is likely to improve; therefore, a student is 
more likely to stop a particular activity as soon as extrinsic reinforcement ceases.  
Both intrinsic and extrinsic motivation play an important role in motivating 
students to engage in the learning process, but they offer a challenge to teachers.  To 
perform most effectively in learning, students should be motivated and engaged to do 
their best yet not to be overly anxious about their performance (Ormrod, 2007).  Without 
motivation, students have difficulty sustaining a purposeful learning process (Schunk, 
Pintrich, & Meece, 2008).  It is important that teachers select activities and lessons aimed 
at engaging and motivating students to learn mathematics (Cruikshank & Sheffield, 
1992).  
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Intrinsic Motivation 
Students with intrinsic motivation value an activity as interesting or enjoyable; 
they engage in the activity willingly.  No external rewards are required to incite the 
intrinsically motivated students into action.  Researchers have generally agreed that 
intrinsic motivation comes from the students’ interest in a topic or activity, is fulfilled 
through the pursuit process, and has influence on student learning (Brophy, 2010; 
Cruikshank & Sheffield, 1992; Ormrod, 2007; Pintrich, 2003; Ryan & Deci, 2000; 
Schunk, Pintrich, & Meece, 2008).  Researchers emphasize the importance of optimal-
challenging activities, which are neither too difficult to achieve nor too easy to be 
challenging, and the importance of perceived competence.  Students cannot feel 
intrinsically motivated to learn if they do not feel competent to learn in the first place.   
Some research suggests that intrinsic motivation has numerous advantages over 
extrinsic motivation.  Graham and Weiner (1996) reported that talking about intrinsic 
motivation for pursuing activities is an effective approach.  For example, a teacher might 
say, “It is always nice to get good scores or grades of the activities, but it is more 
important that you understand what you are studying and enjoy what you are doing.”  
Ormrod (2007) reviewed studies of both intrinsic and extrinsic motivation and listed 
some advantages of intrinsic motivation for the students:  
 
• Pursue the activity on their own initiative 
• Are cognitively engaged in the activity (e.g., by keeping focused on it) 
• Undertake more challenging aspects of the activity 
• Engage in meaningful rather than rote learning 
	   11	  
	  
• Show creativity in performance 
• Persist in the face of failure 
• Experience pleasure in what they are doing 
• Regularly evaluate their own progress, often using their own criteria 
• Seek out additional opportunities to pursue the activity 
• Achieve at high levels 
 
Intrinsic Motivation in Mathematics 
Researchers have emphasized the significance of intrinsic motivation for student 
learning in mathematics.  Studies report that intrinsic motivation influences student 
engagement, involvement, interest, and achievement in the subject and could be used as 
an important educational outcome in both cognitive and non-cognitive areas (Gottfried, 
1985; Gottfried, et al., 2007; Lepper, 2005; Middleton, 1995; Middleton & Spanias, 
1999; Schiefele & Csikszentmihalyi, 1995).  Dossey, et al. (1988) reported that students 
are not motivated to continue taking mathematics courses if they are not intrinsically 
motivated.  Middleton and Spanias (1999) reviewed motivation research in the area of 
mathematics education and reported that fostering intrinsic motivation leads to students 
developing higher self-confidence, greater enjoyment, and better work habits.  According 
to Gottfried (1985) and Lepper et al. (2005), research results across grade levels report 
that intrinsic motivation related positively to learning, achievement, and perceptions of 
competence, and negatively to anxiety.  
Gottfried (1985) conducted three different studies from three different middle 
schools to address issues concerning a general orientation in intrinsic motivation in 
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mathematics.  Results of the study reported that higher intrinsic motivation lead to 
significantly higher mathematics achievement, and intrinsic motivation was a predictor of 
mathematics achievement.  Students with higher intrinsic motivation in mathematics may 
be better positioned to master challenging and difficult tasks and additionally show 
higher achievement in mathematics.  Cordova and Lepper’s (1996) findings support 
Gottfried’s study.  They report that intrinsic motivation along with an interest and 
engagement in the process of learning result in better learning and achievement.  
Gottfried et al. (2007) used a multivariate latent change model to address the longitudinal 
relationship between academic intrinsic mathematics motivation and mathematics 
achievement.  They report that intrinsic motivation in mathematics is highly correlated to 
initial and later levels of mathematics achievement.  Linnenbrink and Pintrich (2002) 
reviewed how intrinsic motivation components related to student achievement and 
learning and concluded that intrinsic motivation was one of four key components of 
student motivation as an enabler for academic success: self-efficacy, attribution, intrinsic 
motivation, and achievement goals. 
 
Decline of Intrinsic Motivation  
Intrinsic motivation declines developmentally from childhood to adolescence 
(Gottfried et al., 2001; Gottfried et al., 2007; Unrau & Schlackman, 2006), and the 
declines are most noticeable during middle school (Eccles et al., 1993).  Eccles et al. 
(1993) conducted a longitudinal correlational study to examine the effects of changes in 
students’ goals, values, behaviors, and motivation in mathematics during the transition 
from elementary to middle school.  Results of the study showed that student motivation 
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toward mathematics declined significantly between sixth and seventh grade.  Gottfried et 
al. (2001) examined the levels of intrinsic motivation changes in a longitudinal study with 
participants at ages 9, 10, 13, 16, and 17.  Intrinsic motivation in mathematics declines 
continuously through these ages and shows the largest and steepest developmental 
decline when compared to other academic subjects.  The study also showed that the 
largest decline of intrinsic motivation is between the ages of 13 and 16.  Gottfried et al. 
(2007) conducted another longitudinal modeling study with 114 students aged 9 – 17 to 
address a developmental decline in mathematics intrinsic motivation.  They concluded 
that 1) mathematics intrinsic motivation and achievement decreased between the ages of 
9 and 17 and 2) the declines of intrinsic motivation and achievement highly correlate. 
In Middleton and Spanias’s review (1999), enjoyment of mathematics declined 
from elementary to high school.  Students started to report disliking mathematics at about 
the seventh grade.  The main reason for the decline of intrinsic motivation may be 
associated with a decline in interest in a subject that becomes more and more abstract.  
Banilower (2010) conducted a three year project with 8,255 students in grades 6 – 7 from 
51 schools in 9 different states to compare student outcomes in schools using Connected 
Mathematics, 2nd Edition to schools using conventional textbook programs.  The study 
also examined four attitudinal outcomes: (1) confidence in studying mathematics; (2) 
beliefs about the usefulness of mathematics; (3) intrinsic motivation to study 
mathematics; and (4) enjoyment of mathematics.  Student scores on each attitudinal 
outcome decreased over the time in both sets of schools.  The largest drop occurred in 
enjoyment of mathematics, and next was intrinsic motivation.  Wigfield and Meece 
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(1988) warned that the dislike of mathematics and negative emotional reactions often 
lead to decreased students’ interest in mathematics and increased mathematics anxiety.   
 
INTEREST 
Intrinsic motivation comes from the students’ interest in an activity and has a 
powerful influence on learning mathematics (Middleton & Spanias, 1999; Ryan & Deci, 
2000).  Interest is not a type of motivation but is an important aspect of intrinsic 
motivation and implies focused attention to an activity because students value or have 
positive affective responses to its content (Brophy, 2010).  Ainley (2006) defined interest 
as “conceptualized, an affective state that represents students’ subjective experience of 
learning; the state that arises from either situational triggers or a well-developed 
individual interest” (pg. 391).  Hidi and Renninger (2006) define interest as maintaining 
motivation that lead students to engage in certain activities with certain objects and ideas 
for their own sake.  Interest is influenced by a variety of environmental and individual 
factors.  Dewey (1913), in his comprehensive theoretical descriptions of the effects of 
interest on student learning, explained that the environment and individual interactions 
raise interest levels.  Thorndike (1935) also mentioned that people’s interest and the 
interest value of tasks affect the learning process.   
 
Individual and Situational Interest 
Krapp et al. (1992) proposed three perspectives on interest: 1) interest as a 
characteristic of the person (individual interest), 2) interest as a characteristic of the 
learning environment (interestingness), and 3) interest as a psychological state 
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(situational interest).  Individual interest is characterized by an intrinsic desire to engage 
with particular activities that continue over time (Brophy, 2010).  Given that individual 
interest is internally driven, it is more stable and enduring within the personal disposition 
toward a specific activity.  In contrast, situational interest is triggered in the moment that 
catches students’ attention and motivates them to focus on activities (Brophy, 2010).  
Situational interest is dependent on the presence of certain features of an activity such as 
humor, hands-on activities, games, and puzzles (Tsai et al., 2008).  It is the reason why 
students feel some activities are more interesting than others, some class materials 
generate more interest than others, and some teachers are very good at making their 
classrooms interesting.  Situational interest is temporary and evoked by something in the 
immediate environment (Hidi & Renninger, 2006).  Individuals can develop actualized 
personal interest in which an individual’s personal interest interacts with the interesting 
characteristics of environments to produce an increased interest (Krapp et al., 1992).  
 
Interest and Mathematics Education  
Schraw and Lehamn (2001) reviewed historical, theoretical, and empirical 
accounts of interest and concluded that interest is linked to a willful engagement in an 
activity and related positively to learning, attention, and motivation.  According to Hidi, 
Renninger, and Krapp (2004), students who are interested in an activity devote more 
attention to it and engage more cognitively in it.  Köller et al. (2001) conducted a study to 
investigate the relationship between interest and achievement in mathematics with 602 
students from grades 7, 10 and 12 in Germany.  Result suggest that students with low 
levels of interest show a lack of motivation to learn, with negative effects on their 
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achievement, but students with high levels of interest more often chose advanced 
mathematics courses.  Additionally, Köller et al. found that interest in mathematics 
decreased from grade 7 to 12.  Fredricks and Eccles’s (2002) conducted a longitudinal 
study with 514 students from the 1st through 12th grades to examine mathematics interest.  
The results indicated that student mathematic interest decreased over time.  Luo et al. 
(2009) conducted a study with 311 students from the grades 7 through 12 to investigate 
the relationship between mathematics interest and mathematics anxiety.  Results of the 
study showed that mathematics interest decreased over the time and was significantly 
negatively correlated with mathematics anxiety.   
 
MATHEMATICS ANXIETY 
In general, anxious students show a dislike of mathematics, a lack of motivation 
and interest, boredom, tension, and general frustration (Ashcraft, 2002; Wigfield & 
Meece, 1988).  Richardson and Suinn (1972) defined mathematics anxiety as feelings of 
tension and anxiety that interfere with the manipulation of numbers and solving of 
mathematical problems in a wide variety of ordinary life and academic situations.  
Wigfield and Meece (1988) stated “Anxiety can take many forms: dislike, worry, and 
fear” (p. 210).  Research indicates that mathematics anxiety is a serious obstacle for 
students learning mathematics (Ashcraft, 2002).   
Mathematics anxiety has both worry and emotionality components (Wigfield & 
Meece, 1988).  Worry is the cognitive component, including troubling thoughts and 
beliefs about one’s ability to deal with a situation.  This may include concern about one’s 
ability to succeed at mathematical tasks.  Emotionality is the affective component, which 
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includes both physiological responses and behavioral responses.  These components 
consist of negative emotional reactions to mathematics, which includes nervousness, fear, 
and discomfort.  In a comprehensive longitudinal study with 564 students in grades 6 – 
12, Wigfield and Meece (1988) showed that affective components of mathematics 
anxiety relate more strongly and negatively than the worry component to students’ 
mathematics performance.  They suggested that teachers might need to prepare a lesson 
or an activity aimed particularly at students with mathematics anxiety to reduce their fear 
and dread. 
 
Mathematics Anxiety, Achievement, and Motivation  
In a meta-analysis of 151 studies examining the relationship between mathematics 
anxiety and achievement in mathematics, Hembree (1990) reported that mathematics 
anxiety had a negative correlation with mathematics achievement.  Ma’s (1999) meta-
analysis of 26 studies reported a significant negative correlation between mathematics 
anxiety and achievement.  Ho et al. (2000) conducted a study across three nations (China, 
Taiwan, and the United States) to examine the relationship between the affective and the 
cognitive mathematics anxiety component and mathematics achievement.  The study 
reported that affective components correlated more strongly with achievement than 
cognitive components.  According to several motivational studies, students with higher 
intrinsic motivation showed lower levels of mathematics anxiety and higher mathematics 
achievement (Cordova & Lepper, 1996; Gottfried, 1985; Linnenbrink & Pintrich, 2002). 
In a meta-analytic of mathematics anxiety, both Hembree (1990) and Ma (1999) 
showed negative correlations between mathematics anxiety and (1) enjoyment of 
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mathematics during middle and high school and (2) motivation in mathematics.  Hembree 
(1990) also reported that the levels of mathematics anxiety increase during middle school 
and reach their peak in grades 9 and 10.  Luo et al. (2009) also showed that the highest 
level of mathematics anxiety was at grade 9, and student mathematics interest decreased 
during middle school years.  Hembree’s study supports findings from Gottfried et al. 
(2007) that student intrinsic motivation declines during the middle school and high school 
years, with the largest developmental decline at about seventh grade.  Ashcraft (2002) 
found that students with high levels of mathematics anxiety would avoid mathematics, 
take fewer mathematics courses, and feel negatively towards mathematics. Their anxiety 
had a strong negative correlation with motivation.  
 
TEACHING STRATEGES 
Some teachers complain that students are not motivated to learn, and that it is 
hard to maintain student interested in learning mathematics.  Schweinle, et al. (2006) 
conducted a qualitative study to investigate the relationship between students’ motivation 
and teachers’ instructional practices.  Results of the study showed that 1) teaching 
practices are not only critical to student learning but also influence student motivation in 
mathematics, 2) learning is not merely a cognitive activity but is affectively charged for 
students (e.g. enjoyment, interest, exciting, frustration), and 3) teaching practices are 
linked to students’ positive motivation and affect.  The study also suggested the 
following: 
 
Demonstrating enjoyment of mathematics, alleviating frustration, 
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providing positive, substantive feedback, encouraging cooperation rather 
than competition, and encouraging persistence are related to improved 
efficacy and valuing of mathematics. (pg. 289)   
 
In addition, Middleton and Spanias (1999) reported that teacher practices can greatly 
influence students’ motivation in mathematics, and students can and do learn to enjoy and 
value mathematics with appropriate practice.   
 
Importance of Activities  
Ormrod (2007) examined motivational principles and theories and offers ideas 
about how teaching strategies are able to promote student intrinsic motivation: 
 
• Students learn more effectively and engage more productively in activities 
when they are intrinsically rather than extrinsically motivated to learn,  
• Students are more likely to be intrinsically motivated when they feel 
confident they can succeed at classroom activities, 
• Students’ intrinsic motivation increases when they have some degree of 
autonomy in classroom activities. 
 
Those teaching strategies depend on classroom activities.  Brophy (2010) also suggested 
the importance of activities; “intrinsic motivation strategies apply when students value 
the activity itself” (pg. 152).  In order to promote student intrinsic motivation, teachers 
should emphasize activities that students find interesting or enjoyable, and those activities 
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arouse situational interest (Tsai et al., 2008).  According to Brophy (2010), situational 
interest is more controlled by teachers than individual interest.  Hidi & Renninger (2006) 
proposed a four-phase model of interest development based on a number of studies:  
 
(1) Triggered situational interest: typically triggered by features of activities, 
instructional condition, or learning environment. 
(2) Maintained situational interest: sustained through the meaningfulness of 
activities, personal involvement, or some other factor that maintains 
engagement in the activities. 
(3) Emerging individual interest, in which the student begins to reengage in 
preferred activities and starts to generate questions in these activities. 
(4) Well-developed individual interest, in which the student chooses to engage 
in an extended pursuit using systematic approaches to questioning and 
seeking answers. 
 
The sequence does not necessarily process through these four phases, but interest starts 
developing through triggering.  Teachers may use certain activities to trigger student’s 
interest. 
 
Characteristics of Successful Activities  
Students may or may not be interested in an activity.  If interest is not present, 
teachers may be able to find missing factors to make the activity more interesting for 
students (Brophy, 2010).  Two aspects of situational interest catch and hold factors, have 
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been identified (Dewey, 1913; Hidi et al., 2004; Mitchell, 1993).  Catch factors trigger 
interest by stimulating students in various but more emotional ways (Hidi, 2006).  These 
factors grab students’ attention.  Hold factors maintain interest over time by empowering 
students through meaningful and involving activities (Mitchell, 1993).  Chen et al. (2001) 
examined the activity aspects of situational interest.  Students in grades 7 to 9 were asked 
to rate activities on five dimensional sources: novelty (were new to them), challenge 
(were complex and difficult), attention (required focus attention), exploration (stimulated 
interest in exploring the activity), and instant enjoyment (were experienced as enjoyable).  
Results showed that interest was associated primarily with instant enjoyment and 
secondarily with exploration and novelty, but challenge showed little influence.   
Bergin (1999) reviewed the literature on individual and situational factors that 
influence interest in classroom activities.  Emotion, an individual factor, has a strong 
influence on the development of interest.  Positive feelings during an activity are likely to 
foster interest and engagement in learning.  Humor is one of the situational factors and 
facilitates positive emotions and learning.  Wyer and Colins (1992) provided one theory 
concerning why humor might facilitate learning.  Humor grabs the attention of students.  
Teachers, however, cannot use humor thoughtlessly in class.  They should avoid humor 
that depreciates students, or that involves sarcasm or unintelligible in-jokes (Bergin, 
1999).   
 
CARTOON AS A TEACHING TOOL 
Learning is often a stressful process.  Good humor, either in pictorial or verbal 
form, promotes positive learning.  According to medical research, having a good sense of 
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humor will also reduce stress and anxiety.  Tamblyn (2002) suggested that humor helps 
students learn better by recommending 95 ways to use of humor for more effective 
teaching and learning, and the use of cartoons is one of them.   
A cartoon is a visual medium with humor that can be in either the form of a single 
picture or a series of pictures, captioned or non-captioned, that appear in magazines, 
newspapers, or books.  Uğurel and Morali (2006) suggest that cartoons affect student 
learning when used as a visual tool.  Visualization, which combines both picture and text, 
helps build not only student understanding of mathematics but can also inspire student 
creativity and engagement in mathematical thinking (Cunningham, 1999).  Very often, a 
picture speaks louder than words and has more impact than just reading the text.  The use 
of cartoons has been shown to increase interest and intrinsic motivation and reduce 
boredom, academic stress, and anxiety (Tamblyn, 2002).   
Selected cartoons, not every cartoon, can be perceived as healthy, friendly and 
attention grabbing and can also increase students’ interest and reduce students’ tension 
and anxiety (Torok, McMorris, & Lin, 1999).  The cartoons should support meaningful 
learning, provide positive affect and an appropriate level of challenge, create a classroom 
environment that permits students’ autonomy, and emphasize the real-life importance of 
mathematics.  Several different types of cartoons are available for use in the mathematics 
classroom.  The following paragraphs will review four different sources of cartoons: 
concept cartoons in mathematics by Dabell, Keogh, and Naylor at Millgate House, 
cartoon corner by Reeves, available from NCTM, cartoons in textbooks, and teachers’ 
own cartoon activity.   
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Examples of Cartoons in Mathematics Instruction 
 Concept cartoons are cognitive drawings or visual engagements that use a 
cartoon-style design to present mathematical conversations inside speech bubbles (Dabell, 
Keogh, & Naylor, 2008).  The cartoons share some common traits with those used in 
comic strips, but rather than being used solely for fun, they aim to present students with 
the opportunity to interpret and understand concepts (Naylor & Keongh, 1999).  Concept 
cartoons are learning and teaching tools that have been used primarily in science 
education to explore scientific concepts, but they appear to have potential for 
mathematics education (Dabell, 2004).  Figure 2.1 depicts some examples.  
 Cartoon corner (Reeves, 2007) is humor-based mathematics activities 
book.  It provides cartoons with problems that teachers can use directly in classroom 
activities.  Cartoon corner also includes teachers’ field notes and comments.  The 
cartoons present a range of viewpoints about the mathematics involved in everyday 
situations. (see Figure 2.2) 
IMPACT Mathematics, an American textbook, is an integrated program with four 
content strands: 1) Number and Operation, 2) Algebra, 3) Geometry, and 4) Data and 
Probability.  Throughout the textbook, the authors use cartoons to represent students 
explaining how they approach problems and to provide opportunities for students to 
choose or create their own problems.  Figure 2.3 contains some examples. 
Mathematics Matter, a Singapore textbook, is a new text composed of four series 
for 7th grade to 10th grade.  Each series contains comic strips to introduce and familiarize 
students with the topics.  Figure 2.4 and 2.5 show some examples. 
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Figure 2.1. Cartoon Examples from Concept Cartoons in Mathematics. 
 
 
Figure 2.2. Cartoon Examples from Cartoon Corner. 
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Figure 2.3. Cartoon Examples from Impact Mathematics. 
 
Korean middle school mathematics textbooks were changed in 2006 in an attempt 
to improve student interest and motivation (Jung, 2008).  One of the primary changes is 
the appearance of visual data such as cartoons and comic strips to promote student 
interest and motivation (Cheong, 2010; Hwang, 2006; Jung, 2008).  Examples are 
provided by middle school textbooks from Kyohaksa and Chunjeakyouk. (see Figure 2.6 
and 2.7) 
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Figure 2.4.  Cartoon Examples from Mathematics Matter 1. 
 
 
 
Figure 2.5.  Cartoon Examples from Mathematics Matter 2. 
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Motivation and Interest 
S: I go in the see, mom. M: Put the sun cream on your body. 
This sunblock works very well 
because it is SPF 30. 
S: I don't like putting the sun cream 
on my body because it is sticky… 
Anyway, what does SPF 30 mean? 
 
Think More 
SPF stands for Sun Protection Factor. The number presents an indicator of how effectively a sun cream protects the 
skin from the harmful ray of the sun. SPF 1 protects the skin for 15 minutes from the harmful ray of the sun. If SPF 
2 is for 30 min, SPF 3 is for 45 min…, then SPF 30 is for  ____ min. 
 
 
Motivation and Interest 
B: What is the sum of 
the angles in triangles? 
G: 180 degree.  
B: How did you know 
that? 
G: Let’s use a 
protractor 
B: Is there any other 
way to show that the 
sum of the angles is 
180 degree? 
 
Figure 2.6. Cartoon Examples from Kyohaksa. 
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G: Could you help me 
making a garden?  
B: Yes, I can. 
B: What is the shape of 
your garden?  
G: It is a square. 
G: I hope the size of garden 
is that the circumference is 
18m, and the area is 20m2.  
B: We have to know the 
width and length. 
G: I think we need an 
equation to find the 
width and length.  
B: I will try… 
 
(1) If the width of the garden is x m, what is the length of the garden? 
(2) What is an equation of the area? 
Figure 2.7. Cartoon Examples from Chunjeakyouk. 
 
 
Teachers can develop their own cartoon activities.  The most important step is to 
use cartoons that connect the conceptual and abstract world of mathematics to real world 
scenarios (Cho, 2011).  Engelman et al. (2009) suggested a process for developing 
cartoon activity.  Prior to creating cartoon-related problems for students, teachers should 
spend considerable time working through the mathematical implications that cartoons 
portray.  Teachers should reflect on how students might interpret the mathematics, giving 
thought to how students may react, what questions they may ask, and what 
misconceptions may arise.  Then, teachers adjust the classroom activity to focus more on 
mathematics and students’ misconceptions.  Figure 2.8 contains an example. 
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Raffle Ticket Math 
 
1. A charity raffle is selling 1000 tickets with a grand prize of $1000. Brutus (the guy in the comic strip above) buys one 
ticket for this raffle.  
a. How likely is Brutus going to win the grand prize? Explain.  
b. How likely is Brutus going to win no prize at all?  
c. How are your answers to (a) and (b) related? 
d. How likely is Brutus going to win the prize if he buys 2 tickets? 5 tickets? 500 tickets? 
2. Your school is having a fundraising raffle with a new car as a grand prize. 
a. How many tickets would your school have to sell in order to make a profit? 
b. How many tickets would your school have to sell in order to make a $5000 profit? 
c. If the school decides to sell the number of tickets you found in part (b), what is the probability that Brutus will win 
the car if he buys one ticket? 2 tickets? 10 tickets? 500 tickets? 
3. Why did Brutus think that if he buys two tickets, one is a winner and one is a loser? Do you think he was right? Explain. 
4. Suppose that the raffle tickets for the school fundraising activity are “Buy 3, Get One Free” (you get 4 tickets for the 
price of 3). How many tickets would the school have to sell in order to get a profit? A $5000 profit? 
5. If the tickets were sold in the same way as part (4), do you think Brutus should buy more tickets? Why or why not? 
Explain, based on what you have learned from the activity. 
 
Figure 2.8. Teachers’ Own Cartoon Activity (Engelman, et al., 2009) 
 
When and How to Use Cartoons in Class  
Cartoons can be used at any point during a class as long as they are relevant to the 
class unit and have been designed for a specific purpose.  Dabell (2004, p.11) suggested 
how teachers might use cartoons in the classroom.  His suggestions include: 
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• to introduce the topic and to provide a comfortable environment 
• to employ a cartoon which focuses on a particular situation 
• to encourage discussion and invite small groups to see if they can reach 
consensus 
• to have a whole-class discussion in an attempt to reach a consensus 
• to shepherd ideas together and provide a clear summary of the problem 
and what has been learned 
• to consider how students’ views might have changed and what has led to 
the changes 
 
Teachers might use cartoons to begin a unit, to enforce concepts during a unit, to create 
assessments, or to summarize a unit.  If teachers use cartoons at the beginning of a unit, 
they may gain an indication of the range of students’ ideas and stimulate student 
engagement.  During a unit, teachers might use cartoons to identify areas of 
misconceptions, offer challenges that may lead to restructuring of ideas, and enforce 
concepts.  At the end of a unit, teachers might use cartoons to review and summarize the 
main ideas or to create assessments.   
 
Use of Cartoons in Mathematics Education  
Sengül and Dereli (2010) conducted a study with 61 7th grade students in Turkey 
to investigate how instruction with cartoons affects mathematics anxiety.  The study used 
a semi-experimental pattern with pretest-posttest control groups, and the Mathematics 
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Anxiety Scale was used as a measurement tool.  The experimental group consisted of 30 
students and the control group consisted of 31 students.  The study found that instruction-
employing cartoons lessened students’ mathematics anxiety in contrast to traditional 
instructional methods.  
Sexton (2010) explored the effectiveness of using cartoons to investigate 6th and 
7th grade students’ preferred approaches to learning mathematics.  Seventy-five 
Australian students took part in the Sexton study.  Two different types of cartoons, 
reflecting a behaviorist and a constructivist approach to learning mathematics, were given 
to students, and they were asked to complete the sentence “I chose this cartoon, or both 
because ________.”  Based on their responses, a small number of students were chosen 
for a short interview.  The study showed that cartoons provided students an opportunity 
to reflect their perceptions of effective mathematics learning environments, and that more 
than half of students indicated that they preferred a constructivist approach. 
Brandenburg, Gervasoni, and Sexton (2009) sought to gain insight into students’ 
calculation strategies.  One hundred and one students in grades 3 and 4 were given 
cartoons reflecting four different characters’ calculation strategies and asked to identify 
the name of the character that best matched their personal strategy choice for this 
calculation and provide a reason for choosing this character.  The study showed that 
cartoons were an effective way to encourage students to discuss the advantages and 
disadvantages of their preferred strategies for solving addition problems and to find out 
how students approach the calculation.    
Toh (2009) worked with teachers to explore the effectiveness of cartoons in 
teaching algebra.  Several cartoons were given to teachers, and feedback was collected.  
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The feedback suggested that teachers were able to engage more students in learning 
algebra through the use of cartoons, and that student motivation was increased in algebra 
lessons.   
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Chapter 3 
METHODOLOGY  
 
This chapter summarizes the methods and procedures used to address the research 
questions in the study and provides an overview of the research questions, participants 
and class setting, research design, data collection, and data analysis procedures.  A 
diagram of the study’s design is included. 
 
PARTICIPANTS AND TEACHER 
This study took place in a middle school located in an urban area of Northern 
New Jersey.  One teacher and 17 students in 7th grade participated in this study.  The 
teacher had eighteen years experience of teaching in Pre-Algebra and Algebra, and his 
teaching style was somewhat traditional.  He did not have an experience of using cartoon 
activities before.  8 students were male, 9 students were female, 11 students were 
Caucasian, and 6 students were Hispanic.  Their average age was 12.05 years. (see Table 
3.1) 
Student N = 17 
Age 
     Mean 
 
12.05 
Gender 
     Male 
     Female 
 
8 
9 
Ethnicity 
     Caucasian 
     Hispanic 
     African American 
     Asian 
     Others 
 
11 
6 
0 
0 
0 
Table 3.1. Student Demographic 
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CLASS SETTING 
The class was a Pre-Algebra course.  During the term, this class used geometry to 
introduce length, area and volume of various shapes.  This permitted the development of 
variables, formulas and equations.  Students moved on to reviews of algorithms for 
addition, subtraction, multiplication and division using positive and negative numbers, 
fractions and decimals.  Order of Operations was introduced.  Exponents and Scientific 
notation were studied at the end of the term. 
The study provided eight cartoon activities to use in the mathematics classroom.  
Some cartoons were designed to introduce a new topic.  Others were chosen to reinforce 
concepts that students were struggling with.  Some were chosen as a review.  The teacher 
followed the usual course curriculum, and selected appropriate cartoons that would 
support the material.  Students used cartoons at least once a week, each time involving a 
20 to 25 minute commitment of time.  
The teacher normally gave students 2-3 minutes to read the cartoon activity and 
understand the problem.  Students were then asked for clarifying questions to insure they 
were clear about the information provided, and understood what they were being asked to 
do. 
The students usually worked privately for about 7-8 minutes, recording their 
thinking and work in their journals.  Then students were encouraged to discuss with a 
partner.  The discussion might help a student who was stuck; it gave a chance for students 
to compare answers; if students got different answers, it was a chance to defend their 
thinking, their calculations and their approach.  5 more minutes was given for students to 
refine their work, tie up loose ends, and write their opinions about the cartoons.   
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RESEARCH DESIGN 
The research design for this study was a mixed methods design.  Such 
methodology involves collecting, analyzing, and mixing quantitative and qualitative 
approaches (Creswell, 2008).  Quantitative research emphasizes measurement and is 
interested in the relationships between variables.  Qualitative research stresses the 
relationships between the research and what is studied; it is interested in the process.  
According to Creswell & Clark (2007), the basic foundation of mixed research methods 
is that “the use of quantitative and qualitative approaches in combination provides a 
better understanding of the problems than either approach alone” (p. 18).  In this study, 
the quantitative data include two surveys developed by the investigator, and the 
qualitative data include student mathematics journals and teacher field notes. 
 
Mixed Methods Research 
Mixed methods research includes four major design categories: (1) Triangulation 
Design, (2) Embedded Design, (3) Explanatory Design, and (4) Exploratory Design 
(Creswell, 2008; Creswell & Clark, 2007).  The overall research design for this study 
uses a triangulation design, the most common and well-known approach.  The purpose of 
this design is “to obtain different but complementary data on the same topic” (Morse, 
1991, p.122).  The strength of a triangulation design is that it combines the advantages of 
each form of data, quantitative and qualitative (Creswell, 2008).   
A triangulation design includes four different types of design models: (1) 
Convergence Model, (2) Data Transformation Model, (3) Validating Quantitative Data 
Model, and (4) Multilevel Model (Creswell & Clark, 2007).  This study will use the 
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convergence model because both quantitative and qualitative data are collected and 
analyzed separately.  Figure 3.1 shows the Convergence Model.  
 
Figure 3.1. Convergence Model (Creswell & Clark, 2007, p.63) 
 
 
DATA COLLECTION 
The initial state of the convergence model calls for collecting quantitative data 
and qualitative data separately, but during the same research period.  Data were collected 
through two surveys, the teacher journal, and student mathematics journals.   
 
Quantitative Data 
The investigator developed two Likert-type surveys: (1) Student Opinions about 
Cartoon Activity (see Appendix A) and (2) Intrinsic Motivation, Interest, and Anxiety 
Changes (see Appendix B).  Those surveys were divided into two parts.  The first part 
consists of questions concerning demographic information such as age, gender, and 
ethnicity.  The second part of the survey sought to discover: (1) how students view using 
cartoons and (2) how students’ intrinsic motivation, interest, and mathematics anxiety 
change.  The first survey consisted of three subsections: Enjoyment/Interest of Using 
Cartoons (EI), Value/Usefulness of Using Cartoons (VU), and Pressure/Tension of Using 
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Cartoons (PT).  The second survey consisted of three subsections: Intrinsic Motivation 
(M), Interest (I), and Mathematics Anxiety (A).  The participants completed the first 
survey, Student Opinions about Cartoon Activity, once at the end of the 10th week, and 
the second survey, Intrinsic Motivation, Interest, and Anxiety Changes, twice: at the 
beginning of the 1st week and at the end of the 10th week. 
Validity is a measure of how well a quantitative survey measures what it is 
supposed to measure (Fink & Litwin, 1995).  Content validity pertains to the degree to 
which the survey fully assesses or measures the construct of interest (Fink & Litwin, 
1995) and is both subjective and non-statistical (Anastasi & Urbina, 1997).  A group of 
reviewers, who have extensive knowledge of the subject matter, evaluates the content of 
the survey and ensures that “it includes everything it should and does not include 
anything it shouldn’t” (Fink & Litwin, 1995).  Content validity represents the opinion of 
a group of experts, not statistical information.  According to Fink & Litwin (1995), 
content validity “provides a good foundation on which to build a methodologically 
rigorous assessment if a survey instrument’s validity.”  To ensure validity of this study, a 
group of experts within the field of mathematics education offered feedback and 
constructive criticism at different stages of the survey’s development.  The information 
panel resulted in a number of changes and modifications.  
 The reliability of the questionnaires was calculated using Cronbach’s alpha.  
“This reliability coefficient indicates the degree of homogeneity in the items; a high 
coefficient tells us that the items tend to be measuring the same characteristic of the 
respondents, while a low coefficient means that the items are disparate in what they are 
measuring” (Goodwin & Goodwin, 1996, p. 79).  Cronbach’s alpha measures consistency 
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within the instrument.  That is, it is a measure of how well each item in a scale correlates 
with the remaining items.  If the inter-item correlations are high, then there is evidence 
that the items are measuring the same construct.  Cronbach’s alpha uses the responses to 
provide information regarding the extent to which the questionnaire items that are 
planned to measure the same variable are actually related to one another.  A general rule 
is that a Cronbach’s alpha in the .50s is not useful for analysis.  When it reaches the .60s, 
it is of marginal usefulness.  It is probably best to use those items that have a Cronbach’s 
alpha in the .70s or better. 
 
Student Opinions About Cartoon Activity  
The Student Opinions About Cartoon Activity survey included 18 Likert-type 
scale items that were used to examine three factors: Enjoyment/Interest of Using 
Cartoons (EI), Value/Usefulness of Using Cartoons (VU), and Pressure/Tension of Using 
Cartoons (PT).  The items are listed in Table 3.2. 
The scales ranged from 1 to 5, “Strongly Disagree” = 1 and “Strongly Agree” = 5.  
Reliability had been demonstrated through estimates of internal consistency. Cronbach’s 
alpha coefficient for this survey was 0.925. 
 
Intrinsic Motivation, Interest, and Mathematics Anxiety Changes 
To assess students’ intrinsic motivation and interest changes, the investigator 
adopted the Attitude Toward Mathematics Inventory (ATMI) which is a 
multidimensional measurement device intended to investigate attitudes toward 
mathematics (Tapia & Marsh, 2004).  The ATMI consists of 40 Likert-type scale items 
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and measures four areas of attitudes toward mathematics including self-confidence, 
value, enjoyment, and motivation.  This study used the questions from the enjoyment and 
motivation scales because of their particular relevance.  The enjoyment scale was 
designed to measure the degree to which students enjoy mathematics and mathematics 
classes, and the motivation scale was designed to measure interest in mathematics and 
desire to pursue studies in mathematics.  In order to assess the students’ mathematics 
anxiety changes, their anxiety level was measured using Fennema and Sherman’s 
Mathematics Anxiety Scale (MAS) (Fennema  & Sherman, 1976).  The MAS consists of 
12 Likert-type scale items.  
 
Enjoyment/ Interest 
of Using Cartoons 
(EI) 
EI1. While I was doing cartoon activities, I enjoyed it. 
EI2. Cartoon activities were fun to do.  
EI3. I thought cartoon activities were a boring activity. (R) 
EI4. I thought cartoon activities were an interesting activity. 
EI5. I would describe cartoon activities as enjoyable. 
EI6. I would describe cartoon activities as very fun. 
 
 
Value/Usefulness of 
Using Cartoons (VU) 
VU1. I believe that doing cartoon activities could be of some 
value for me. 
VU2. I believe that doing cartoon activities is useful for 
improved concentration in learning mathematics. 
VU3. I think cartoon activities are an important activity. 
VU4. It is possible that cartoon activities could improve my 
studying habits. 
VU5. I am willing to do cartoon activities again because I think 
it is somewhat useful. 
VU6. I believe doing cartoon activities could be somewhat 
beneficial for me. 
VU7. I would be willing to do cartoon activities again because it 
has some value for me. 
Pressure/Tension of 
Using Cartoons (PT) 
PT1. I did not feel at all nervous about doing cartoon activities. 
PT2. I felt tense while doing cartoon activities. (R) 
PT3. I felt relaxed while doing cartoon activities. 
PT4. I was anxious while doing cartoon activities. (R) 
PT5. I felt pressured while doing cartoon activities. (R) 
Table 3.2. Statements of Student Opinions about Cartoon Activity 
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The Likert-type scale items for this study came from two established instruments, 
the ATMI and the MAS, and were divided into three subscales: intrinsic motivation, 
student interest, and mathematics anxiety.  The items are listed in Table 3.3.  The scales 
were ranged from 1 to 5, “Strongly Disagree” = 1 and “Strongly Agree” = 5.   
Subscale Item 
Motivation (M) M1. I like mathematics even if I make a lot of mistakes.                                  
M2. I enjoy learning new things in mathematics.                                               
M3. I enjoy doing an assignment in mathematics.                                             
M4. I like difficult problems because I enjoy trying to figure 
them out.                                                                                                     
M5. I don’t give up easily when I don’t understand a 
mathematics problem.                                                                                             
M6. I would like to learn more mathematics in school. 
Interest (I) I1. I am interested in learning mathematics.                                                         
I2. Mathematics is a very interesting subject than other subjects.                        
I3. I will need mathematics for my future work.                                                  
I4. New ideas in mathematics are interesting to me.                                              
I5. I find that many mathematics problems are interesting.                                 
I6. I see mathematics as a subject I will rarely use. 
Mathematics Anxiety 
(A) 
A1. When I hear the word mathematics, I have a feeling of 
dislike.                                                                                                   
A2. I have usually worried about being able to solve 
mathematics problems.                                                                                       
A3. Mathematics usually makes me feel uncomfortable and 
nervous.                                                                                          
A4.  Mathematics is boring.                                                                                  
A5. Mathematics makes me feel uneasy and confused.                                     
A6. I usually have been at ease in mathematics classes.  
Table 3.3. Statements of Intrinsic Motivation, Interest, and Anxiety Changes 
 
Reliability had been demonstrated through estimates of internal consistency.  
Table 3.4 shows Cronbach’s alpha coefficients for the pre- and post-survey. 
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 Cronbach’s alpha Number of Items 
Pre-survey 0.947 18 
Post-survey 0.95 18 
Table 3.4. Cronbach’s Alpha of Intrinsic Motivation, Interest, and Anxiety Changes 
 
Qualitative Data 
This study valued the teacher and student viewpoint of using cartoon activities in 
mathematics class.  The teacher was requested to make journal entries and kept a journal 
that included such information as: (1) what mathematics content was cover during the 
class, (2) observations on overall students participations, and (3) teacher’s opinion about 
advantages and disadvantages of cartoon activity.  The students were asked to write their 
opinions about the cartoon activity after they finished their work.  Before students began 
a cartoon activity, they were directed to take out their mathematics journals.  Then they 
were asked to show their work and express their opinions.  If students seemed unclear 
about how to proceed, the teacher gave leading questions: 
 
• How do you feel about the cartoons we used today? 
• Was this problem interesting?  Not interesting? Why? 
• Too hard?  Too easy?  Just right? Why? 
• Did you like the cartoon?  Fun? Why? 
• What was the most interesting part of today’s mathematics lesson? Why? 
• Would you rather think about this material using the cartoon?  Or would 
you prefer a different activity? Why?  
• Would you prefer a different way to study and approach this topic? Why? 
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The purpose of the student journal was to help the investigator identify and 
monitor students’ viewpoints of cartoons and student affective changes through journal 
writing.  Each journal was reviewed after each activity and then returned to the student 
prior to the next activity.    
 
DATA ANALYSIS 
The second part of the first stage of a convergence model in a triangulation design 
is to analyze quantitative data and qualitative data separately.  Data from two surveys, 
student mathematics journals, and a teacher journal were collected and analyzed to show 
the effects of using cartoons as teaching tool in middle school mathematics.  Then, in the 
second stage, the quantitative results and qualitative results were merged by comparing 
and contrasting in order to provide a more complete picture of the results. 
 
Quantitative Analysis 
Data collected through the surveys were analyzed using SPSS 20.  The 
quantitative data analysis for this study utilized descriptive statistics, and inferential 
statistics.  Descriptive statistics include measures of central tendency (mean), variability 
(standard deviation), and relationship.  Pearson correlation coefficients were calculated to 
measure the degree of relationships among the variables.  Inferential statistics estimate 
population parameters based on a random sample of subjects.  In order to consider the 
difference between the sets of pre- and post-survey, a paired t-test was performed where 
student’s pre-survey data were compared with the same student’s post-survey data.  It 
was possible that using the selected cartoon activities in the designated curriculum might 
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have a demotivating effect.  Therefore, a two-tailed paired t-test was used to compare the 
means between pre- and post-survey on the two scales.  The normality of quantitative 
data was tested before performing the paired t-test since the t-test is a robust statistical 
measure and is able to be used with normally distributed.  
 
Qualitative Analysis 
Students were asked to show their work during a cartoon activity and to write 
their opinions after a cartoon activity.  For example, “This cartoon activity was fun, but 
challenging. I think it should be a bit less hard,” “I enjoyed working with this cartoon 
activity. I don’t think this was too hard,” and “This cartoon activity was interesting, but 
too easy. It was a little boring.”  The investigator looked for descriptive words like 
enjoyed, liked, exciting, fun, boring, hard, easy, challenge, frustrated, and interesting 
when student mathematics journals were analyzed, and then tallies were kept to track the 
number of positive and negative responses on enjoyment/interest, value/usefulness, and 
pressure/tension dimensions.  Student mathematics journals yield a numeric count.   
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Chapter 4 
RESULTS AND ANALYSIS 
 
The intent of this study is to learn how the use of cartoon activities affects teacher 
and student perceptions of learning.  The following questions are the focus of this study: 
 
1) What do students report about the use of cartoons in middle school 
mathematics? 
2) What does a teacher report about the use of cartoon activities in middle school 
mathematics? 
3) How do the cartoons affect students’ intrinsic motivation, interest, and 
anxiety?  
 
Research Question 1 
To analyze student opinion about cartoon activities, eight cartoon activities were 
provided over a 10-week period, but no more than one cartoon activity per class period 
was given to them.  Students were asked to respond to the Opinion about Cartoon 
Activity survey, which used a Likert scale ranging from “Strongly disagree” = 1 to 
“Strongly agree” = 5.  The data were collected at the end of the 10th week.  Students’ 
survey responses were recoded on an Excel spreadsheet and analyzed by SPSS 20.  The 
survey consisted of three subsections: Enjoyment/Interest of Using Cartoons (EI), 
Value/Usefulness of Using Cartoons (VU), and Pressure/Tension of Using Cartoons (PT). 
Student mathematics journals were analyzed, transformed into a numeric count, 
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and organized into three subsections same as survey.  The investigator looked for positive 
descriptive words like enjoyed, liked, fun, interest, want to do more, and prefer and 
negative descriptive words like boring, not enjoy, not interest, not fun, frustrated, rather 
to do other, and want to do other.  Then, tallies were kept to track the number. (See Table 
4.1)  When students did not write their feelings about cartoon activities, the responses 
were placed into the no response category. 
 Positive Negative 
Enjoyment/Interest “This cartoon activity was fun”, “I 
enjoyed working with this cartoon 
activity”, “This cartoon activity 
was interesting”, “I like this 
cartoon” 
“I was a little boring”, “This 
cartoon activity was not 
interest”, “I don’t like this 
cartoon”, “It was not fun, 
boring” 
Value/Usefulness “It makes me think more”, “I want 
to do more cartoon”, “I prefer 
doing this” 
“I would rather to do other 
activity”, “I want to do other” 
Pressure/Tension  “This was frustrating”, “I 
needed more time to finish” 
Table 4.1. Examples of Descriptive Words 
 
Enjoyment/Interest Using Cartoon  
SURVEY 
Table 4.2a presents the frequency distribution of student responses to the 
enjoyment and interest items on the Opinion about Cartoon Activities.  Table 4.2a was 
arranged by descending order of the highest percent of strongly agree or agree to the 
lowest percent.   
14 students (82.3%) strongly disagree/disagree that cartoon activities were a 
boring activity.  11 students (64.7%) identified cartoon activities as a fun and an 
interesting activity, and 9 students (52.9%) identified cartoon activities as an enjoyable 
activity.  Of students surveyed, 8 students identified cartoon activities as fun, and 7 
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students (41.2%) enjoyed cartoon activities.  None of students responded strongly 
disagree/disagree with statement EI2, EI4, and EI5.   
 Rating 
 
Strongly 
agree or 
Agree 
Strongly 
Disagree 
or 
disagree 
Neither 
Agree 
nor 
Disagree 
Total 
N 
EI3 I thought cartoon activities were a boring 
activity.  
2 
(11.8%) 
14 
(82.4%) 
1 
(5.8%) 
17 
(100%) 
EI2 Cartoon activities were fun to do.  11 
(64.7%) 
 6 
(35.3%) 
17 
(100%) 
EI4 I thought cartoon activities were an interesting 
activity. 
11 
(64.7%) 
 6 
(35.3%) 
17 
(100%) 
EI5 I would describe cartoon activities as 
enjoyable. 
9 
(52.9%) 
 8 
(47.1%) 
17 
(100%) 
EI6 I would describe cartoon activities as fun. 8 
(47.1%) 
1 
(5.8%) 
8 
(47.1%) 
17 
(100%) 
EI1 While I was doing cartoon activities, I enjoyed 
it. 
7 
(41.2%) 
3 
(17.6%) 
7 
(41.2%) 
17 
(100%) 
Table 4.2a. Indications of Enjoyment and Interest While Using Cartoon Activities 
 
STUDENT MATHEMATICS JOURNAL 
Table 4.2b presents the frequency responses of students to each cartoon activity 
through the student mathematics journal. 
Week N Enjoyment/Interest (EI) 
Positive Negative No response 
2 17 17 (100%) 0 0 
3 17 14 (82.4%) 0 3 (17.6%) 
4 16 14 (87.5%) 2 (12.5%) 0 
6 17 12 (70.7%) 4 (23.5%) 1 (5.8%) 
8 17 17 (100%) 0 0 (0%) 
9 15 11 (73.3%) 4 (26.7%) 0 
16 9 (56.3%) 4 (25.0%) 3 (18.7%) 
10 17 13 (76.4%) 2 (11.8%) 2 (11.8%) 
Total 132 107 (81.1%) 16 (12.1%) 9 (6.8%) 
Table 4.2b. Indications of Enjoyment and Interest from Student Journals 
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Total 81.1% (107 of 132) of the students indicated that the cartoon activities were 
enjoyable, interesting, and fun to do.  In contrast, 12.1% (16 out of 132) mentioned that 
the cartoon activities were not enjoyable, interesting, or fun.  Some of the responses were 
as follows: 
 
I think that this is an interesting way of doing math and I like it because it’s 
different than what we usually do which is with no pictures of bubbles. [Student 
5] 
 
I really liked that I could see the way some people had different answers in 
cartoon.  I really like seeing the visuals, too. [Student 17] 
 
I think that it is an interesting way to solve the problems, and it personally makes 
it easier to solve having it in pictures. [Student 7] 
 
I really like this activity.  Specially because it had a setting. [Student 3] 
 
I thought it was very fun and interesting way of math. [Student 10] 
 
This is interesting. I have never seen this kind of problems before.  Sometimes it’s 
harder than the normal problems, but I like it. [Student 4] 
 
I think these cartoon problems were perfect for me because they are challenging, 
but not impossible. [Student 9] 
 
I enjoyed this cartoon because I thought it was challenging in fun way. [Student 
1] 
 
It was hard but fun. I enjoyed this cartoon, and it made me think. [Student 8] 
 
It was kind of boring… This cartoon was a little bit too easy. [Student 10] 
 
Too easy for me… Not really much more fun than a problem out of textbook. 
[Student 9] 
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The journal results support data from the student survey.  A majority of students 
who responded to the survey agreed the cartoon activities were interesting, enjoyable, and 
fun (statements EI2, EI3, EI4, and EI5).  
 
Value/Usefulness Using Cartoon  
SURVEY 
 The frequency of responses concerning the value and usefulness of using cartoon 
activities are shown in Table 4.3a with descending order from the highest percent of 
strongly agree or agree. 
 Rating 
 
Strongly 
agree or 
Agree 
Strongly 
Disagree 
or 
disagree 
Neither 
Agree 
nor 
Disagree 
Total 
N 
VU5 I am willing to do cartoon activities again 
because I think it is somewhat useful. 
14 
(82.4%) 
 3 
(17.6%) 
17 
(100%) 
VU1 I believe that doing cartoon activities could be of 
some value for me. 
13 
(76.5%) 
 4 
(23.5%) 
17 
(100%) 
VU2 I believe that doing cartoon activities was useful 
to improve concentration. 
12 
(70.7%) 
1 
(5.8%) 
4 
(23.5%) 
17 
(100%) 
VU7 I am willing to do cartoon activities again 
because it has some value for me. 
11 
(64.7%) 
 6 
(35.3%) 
17 
(100%) 
VU6 I believe doing cartoon activities could be 
somewhat beneficial for me. 
10 
(58.8%) 
1 
(5.8%) 
6 
(35.4%) 
17 
(100%) 
VU4 It is possible that cartoon activities could improve 
my studying habits. 
9 
(52.9%) 
1 
(5.8%) 
7 
(41.2) 
17 
(100%) 
VU3 I think cartoon activities are an important activity. 5 
(29.5%) 
1 
(5.8%) 
11 
(64.7%) 
17 
(100%) 
Table 4.3a. Indications of Value and Usefulness While Using Cartoon Activities 
 
14 students (82.4%) suggested that they would be willing to do cartoon activities 
again because of their usefulness.  13 students (76.5%) responded strongly agree/agree 
with the statement “I believe that doing cartoon activities could be of some value for me.”  
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12 students (70.6%) strongly agreed or agreed that doing cartoon activities was useful for 
improved concentration.  11 students (64.7%) suggested that they would be willing to do 
cartoon activities again because of their value.  For cartoon activities as somewhat 
beneficial, 10 students (58.8%) responses were strongly agree/agree.  Nine students 
(52.9%) indicated that cartoon activities could improve study habits, and five students 
(29.5%) identified cartoon activities as an important activity while one student (5.8%) 
strongly disagree/disagree and 11students (64.7%) were relatively neutral. 
 
STUDENT MATHEMATICS JOURNAL 
Table 4.3b presents the frequency responses of students to each cartoon activity 
through the student mathematics journal.  
Week N Value/Usefulness 
Positive Negative No response 
2 17 15 (88.2%) 0 2 (11.8%) 
3 17 13 (76.5%) 0 4 (23.5%) 
4 16 12 (75.0%) 2 (12.5%) 2 (12.5%) 
6 17 14 (82.4%) 2 (11.8%) 1 (5.8%) 
8 17 14 (82.4%) 0 3 (17.6%) 
9 15 8 (53.3%) 5 (33.3%) 2 (13.4%) 
16 7 (43.8%) 1 (6.2%) 8 (50.0%) 
10 17 14 (82.4%) 0 3 (17.6%) 
Total 132 97 (73.6%) 10 (7.5%) 32 (18.9%) 
Table 4.3b. Indications of Value and Usefulness from Student Journals 
 
73.6% (97 out of 132) of their responses indicated that the cartoons activities were 
valuable and useful, and they wanted to do more, where as 7.5% (10 out of 132) of 
responses were negative.  Some of the student responses were as follows: 
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Personally I think it’s an amazing to see cartoons talking about math.  It’s 
something I haven’t really seen something like this before.  I definitely think it’s a 
lot better and a lot less pain than a regular math problem.  And I think it helps to 
be able to see actual problem happening. [Student 6] 
 
I prefer the cartoon activity over just numbers and words.  I think it is more 
entertaining. [Student 8] 
 
I liked cartoon activity because it really made me think a lot.  I like this a lot more 
than regular math because it’s fun. [Student 3] 
 
I think this is better than just using numbers; you get to actually see people trying 
figure the problem out.  It is more interesting and more depth.  I like it. [Student 
10] 
 
It really challenged me and caused me to think critically.  I wish we have more 
problem like this. [Student 15] 
 
The cartoon helps with picturing how the problem works.  It provides a mental 
image. [Student 16] 
 
I like this much more than the other stuff we have been doing.  This really 
challenges me to think. [Student 5] 
 
I think math showed in cartoon is a good think and helps you look at math in a 
new way and it’s a lot easier.  When math is written in only text, I understand you 
have to make a picture in your head but it's harder that way.  Pictures are more 
fun to look at then just text.  It’s basically more understandable. [Student 9] 
 
I think that the problem was challenging.  I want to do problems like this more 
often. [Student 11] 
 
Because it was too easy, I prefer something more challenging. [Student 8] 
 
 
Student responses in their journals support the results of the student survey.  In 
the survey, a majority of students agreed that the cartoon activities were valuable, useful, 
beneficial, and improved study habits and indicated that they were willing to do more 
cartoon activities.  
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Pressure/Tension Using Cartoon  
SURVEY 
 Reactions to perceived pressure and tension while using cartoon activities are 
shown in Table 4.4a with descending order from the highest percent of strongly 
agree/agree.   
17 students (100%) surveyed strongly disagree/disagree with the statement “ I felt 
tense while doing cartoon activities.”  For the statement “I was anxious while doing 
cartoon activities,” 16 students (94.2%) responded strongly disagree/disagree.  15 
students (88.2%) identified that they felt relaxed and not pressured while doing cartoon 
activities.  13 students (76.4%) responded that they did not feel nervous about doing 
cartoon activities. 
 Rating 
 
Strongly 
agree or 
Agree 
Strongly 
Disagree or 
disagree 
Neither 
Agree nor 
Disagree 
Total 
N 
PT2 I felt tense while doing cartoon activities.   17 
(100%) 
 17 
(100%) 
PT4 I was anxious while doing cartoon 
activities.  
 16 
(94.2%) 
1 
(5.8%) 
17 
(100%) 
PT3 I felt relaxed while doing cartoon activities. 15 
(88.2%) 
 2 
(11.8%) 
17 
(100%) 
PT5 I felt pressured while doing cartoon 
activities.  
 15 
(88.2%) 
2 
(11.8%) 
17 
(100%) 
PT1 I did not feel at all nervous about doing 
cartoon activities. 
2 
(11.8%) 
13 
(76.4%) 
2 
(11.8%) 
17 
(100%) 
Table 4.4a. Indications of Pressure and Tension While Using Cartoon Activities 
 
STUDENT MATHEMATICS JOURNAL 
Table 4.4b presents the frequency responses of students to each cartoon activity 
through the student mathematics journal.  
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Week N Pressure / Tension 
Negative Positive No Response 
2 17 0 16 (94.2%) 1 (5.8%) 
3 17 1 (5.8%) 12 (70.6%) 4 (23.5%) 
4 16 0 14 (87.5%) 2 (12.5%) 
6 17 2 (11.8%) 14 (82.4%) 1 (5.8%) 
8 17 1 (5.8%) 14 (82.4%) 2 (11.8%) 
9 15 0 11 (73.3%) 4 (26.7%) 
16 0 6 (37.5%) 10 (62.5%) 
10 17 0 14 (82.4%) 3 (17.6%) 
Total 132 4 (3.0%) 101 (76.5%) 27 (20.5%) 
Table 4.4b. Indications of Pressure and Tension from Student Journals 
 
Only 3.0% of responses (4 out of 132) suggested any pressure, tension, or frustration 
while doing cartoon activities. In contrast, 76.5% of responses (101 out of 132) indicated 
no felt pressure or tension.  Some particular responses were as follows: 
 
I like this problem cause it does not force me to get the right answer.  It helps me 
learn what to do. [Student 7] 
 
I think that having math problems in cartoons is smart because when you look at a 
complicated math problem in a text book, you are a lot less relaxed about solving 
the problem than you are when you look at an equally complicated problem 
present for you to solve in the form of a cartoon. [Student 9] 
 
I think it is a good way to look at math because I did not get pressure to find right 
answer.  I have never done math like this until today. [Student 4] 
 
I was frustrated because the cartoon was difficult to understand. [Student 3] 
 
It was hard to understand the problem because cartoon was confusing, so I was 
frustrated. [Student 8] 
 
  
The results of the student mathematics journal agree with the results of the student 
survey.  Students did not express negative feelings while doing cartoon activities, but did 
express when they could not understand what cartoons were asking.  
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Research Question 2 
 To answer the second research question, the teacher journal was examined and 
reported (1) mathematics contents covered, (2) the process of teaching with cartoon 
activities, and (3) opinion about cartoon activities. 
 
Mathematics Contents  
 The research was conducted over a 10-week period.  The 7th grade Pre-Algebra 
class met every day.  Class time was 45 minutes on Monday, Wednesday, and Friday and 
1 hour 30 minutes on Tuesday and Thursday.  The class used geometry to introduce 
length, area and volume of various shapes.  This permitted the development of variables, 
formulas and equations.  Then, the class moved on to review of algorithms for addition, 
subtraction, multiplication and division using positive and negative numbers, fractions 
and decimals.  Order of Operations was introduced.  Exponents and Scientific notation 
were studied toward the end of the 10th week. (see Table 4.5) 
 
The Process of Using Cartoon Activities in Class  
The teacher followed the usual course curriculum, and selected appropriate 
cartoon activities that would support the material.  Teacher used cartoon activities at least 
once per week, each time involving a 20 to 25 minute commitment of time.  Cartoon 
activities were used in different ways in class. 
 
I used cartoon activities to introduce a new topic.  Some cartoon activities were 
used to reinforce concepts that students were struggling with.  I also used cartoon 
activities as a review the topic. 
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Week Date Mathematics Content Cartoon Activity 
1 Intrinsic Motivation, Interest, Anxiety Survey 
2 9/19 Area Concept Cartoon 6.15 
3 9/26 Area Concept Cartoon 6.14 
4 10/4 Area Concept Cartoon 6.16 
5 Field Trip 
6 10/17 Volume Concept Cartoon 6.20 
7 Mid-term Examination 
8 11/4 Addition and Subtraction Using 
Positive and Negative Number  
Korean Textbook (Find Password) 
 
9 11/7 Addition and Subtraction Using 
Positive and Negative Number 
Concept Cartoon 2.6 
 11/11 Multiplication and Division 
Using Positive and Negative 
Number 
Concept Cartoon 3.12 
10 11/16 Algebraic Thinking Cartoon Corner p10 
 11/18 Opinion About Cartoon Activity Survey 
Table 4.5. Mathematics Contents and Cartoon Activities for 10 Weeks   
 
The process of using cartoon activities in class was the following:  
(1) The cartoon activities were normally given to students for 2-3 minutes to read 
and understand.  The teacher then asked for clarifying questions to insure the 
students were clear on the information provided, and clear on what they were 
being asked to do.   
(2) The students usually worked privately for about 7-8 minutes, recording their 
thinking and work in their journal.  Then teacher encouraged students to 
discuss with a partner.  The discussion might help a student who was stuck; it 
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gave a chance for students to compare answers; if students got different 
answers, it was a chance to defend their thinking, their calculations and their 
approach. 
(3) 5 more minutes was given for students to refine their work, tie up loose ends, 
and write their opinion about cartoon.  The teacher asked for their feelings.  
When that was not clear, teacher gave students leading questions. (for 
example, “Was this problem interesting?”  “Not interesting?” “Too hard?” 
“Too easy?” “Just right?” “Did you like the cartoon?”  “Fun?” “Would you 
rather think about this material using the cartoon? Or would you prefer a 
different activity?”  “Would you prefer a different way to study and approach 
this topic?”) 
 
The Teacher’s Opinion about Cartoon Activities 
The teacher reported his opinion about the cartoon activities.  First, the teacher 
reported that students’ responses were very positive.  Starting with a cartoon activity gave 
students something new and interesting to consider.  The teacher often observed that 
students seemed happy and exited whenever they heard, “Take out your mathematics 
journal.”  Sometimes the cartoon activities were funny, and students always looked for 
the humor.  The teacher stated, 
 
Generally, they (students) seemed to prefer this (cartoon activity) to other possible 
activities.  So student interest seemed to be higher….  I roamed the room and 
observed what was being written and discussed.  Student engagement levels did 
seem to be high. 
 
Second, the teacher reported that cartoon activities provided a quiet time and a 
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nice combination of being cooperative and competitive.  The quiet time was students 
private work time.  They usually worked privately for about 7-8 minutes, and then they 
discussed with a partner or group.  It was not the usual way of learning.  The teacher had 
never employed this kind of teaching before. 
 
They like the cartoons, they liked the chance to work privately, and they like the 
chance to work in pair.  
 
The quiet times gave them a chance to focus and work privately.  Many students 
need that kind of time, and this worked well for them.  Others need to ask 
questions, compare thinking and see what others are doing.  The pair-sharing 
times worked for them.   
 
Many students liked the chance to discuss, to help each other, and to solve problems 
together.  Others liked to be the first one finished, or the first one to get the right answers.  
But all the cooperation and all the competition seemed to be healthy and community-
building.   
 Third, the teacher reported that cartoon activities apparently helped students to 
use time well.  His students often did not make good use of their time.  
 
With the cartoon activity, there was lots of chance for private work and good 
opportunity for pair work.  This helps students to use time well.  I roamed the 
room and observed what was being written and discussed.  Students’ engagement 
levels seemed to be high. 
 
The impression with cartoons was that the time was well-spent.  It seemed like a 
lot of time to “give up” before. With cartoons, however, it turned out to be very 
focused time on exactly what the class was trying to master. 
 
   
One potential drawback to cartoon activity is the time allocation required.  The teacher 
found it difficult to allocate 20 to 25 minutes out of a 45-minute class.  
The teacher’s overall reaction of using cartoon activities was positive.  He stated, 
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For all the reasons given above, I think it was very good for me and for our 
students.  I am happy with what they learned. 
 
We also have more to do.  We should ask students to create their own cartoons.  
Some would really enjoy designing and creating their own.  It would also tip us 
off to what they think is interesting and fun within the curriculum.  What topics 
would they choose to work with?  What math lessons do they think are most 
important?  Most interesting? 
 
 
Research Question 3 
Students were asked to respond to the intrinsic motivation, interest, and anxiety 
survey. Data was collected using pre- and post-survey.   
 
Intrinsic Motivation 
Table 4.6a provides the descriptive statistics for the pre- and post-surveys.  Figure 
4.1 depicts the difference between pre- and post-survey score.   
Item  N Minimum Maximum Mean Std. 
Deviation 
I like mathematics even if I make a 
lot of mistakes. (M1) 
Pre 
Post 
17 
17 
2.00 
2.00 
5.00 
5.00 
3.29 
3.76 
.84 
.90 
I enjoy learning new things in 
mathematics. (M2) 
Pre 
Post 
17 
17 
2.00 
3.00 
5.00 
5.00 
3.76 
4.05 
.90 
.65 
I enjoy doing an assignment in 
mathematics. (M3) 
Pre 
Post 
17 
17 
2.00 
3.00 
5.00 
5.00 
3.52 
3.88 
.87 
.85 
I like difficult problems because I 
enjoy trying to figure them out. 
(M4) 
Pre 
Post 
17 
17 
1.00 
1.00 
5.00 
5.00 
2.76 
3.35 
1.39 
1.22 
I don’t give up easily when I don’t 
understand a mathematics problem. 
(M5) 
Pre 
Post 
17 
17 
2.00 
2.00 
5.00 
5.00 
3.76 
4.11 
.75 
.85 
I would like to learn more 
mathematics in school. (M6) 
Pre 
Post 
17 
17 
2.00 
2.00 
5.00 
5.00 
3.52 
3.76 
1.17 
1.14 
Table 4.6a. Descriptive Statistics for Intrinsic Motivation 
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Figure 4.1. Pre- and Post-Survey Mean Change in Intrinsic Motivation 
  
The mean scores for all statements increased whether the statement contained the 
enjoyment of learning mathematics, doing assignment, doing difficult problems, not 
giving up easily, and learning more mathematics.  
Table 4.6b and Table 4.6c provide the pre- and post-survey correlations, the 
paired differences, and the findings of t-test on each item.   
Item N Correlation Sig. 
I like mathematics even if I make a lot of mistakes. (M1) 17 .585 .014 
I enjoy learning new things in mathematics. (M2) 17 .865 .000 
I enjoy doing an assignment in mathematics. (M3) 17 .755 .000 
I like difficult problems because I enjoy trying to figure them 
out. (M4) 
17 .713 .001 
I don’t give up easily when I don’t understand a mathematics 
problem. (M5) 
17 .821 .000 
I would like to learn more mathematics in school. (M6) 17 .930 .000 
Table 4.6b. Correlation of Intrinsic Motivation Items 
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 Paired Differences (Pre – Post) t df Sig.  
(2-tailed) Mean Std.  
Deviatio
n 
Std.  
Error 
Mean 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
 
 I like mathematics even 
if I make a lot of 
mistakes. (M1) 
 
-.47059 .79982 .19398 -.88182 -.05936 -2.426 16 .027 
I enjoy learning new 
things in mathematics. 
(M2) 
 
-.29412 .46967 .11391 -.53560 -.05264 -2.582 16 .020 
I enjoy doing an 
assignment in 
mathematics. (M3) 
 
-.35294 .60634 .14706 -.66469 -.04119 -2.400 16 .029 
I like difficult problems 
because I enjoy trying 
to figure them out. (M4) 
 
-.58824 1.00367 .24343 
-
1.1042
7 
-.07220 -2.416 16 .028 
I don’t give up easily 
when I don’t understand 
a mathematics problem. 
(M5) 
 
-.35294 .49259 .11947 -.60621 -.09967 -2.954 16 .009 
I would like to learn 
more mathematics in 
school. (M6) 
-.23529 .43724 .10605 -.46010 -.01049 -2.219 16 .041 
Table 4.6c. Paired t-test of Intrinsic Motivation Items 
 
 
The t-value and P-value of each item are the following:  
M1: t(16) = -2.426 and P = .027, M2: t(16) =   -2.583 and P = .020, M3: t(16) = -
2.400 and P = .029, M4: t(16) = -2.416 and P = .028, M5: t(16) = -2.954 and P = 
.009, and M6: t(16) = -2.219 and P = .041.  
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All intrinsic motivation items yielded a significant difference between the pre- and post-
surveys.  The null hypothesis that there is no intrinsic motivation change after cartoon 
activities is rejected.  
 
Interest 
Table 4.7a provides the descriptive statistics for the pre- and post-surveys.  Figure 
4.2 presents the difference between pre- and post-survey responses.   
Item  N Minimum Maximum Mean Std. 
Deviation 
I am interested in learning 
mathematics. (I1) 
Pre 
Post 
17 
17 
2.00 
2.00 
5.00 
5.00 
3.82 
4.11 
.88 
.78 
Mathematics is a very interesting 
subject than other subjects. (I2) 
Pre 
Post 
17 
17 
2.00 
3.00 
5.00 
5.00 
3.17 
3.41 
1.13 
1.06 
I will need mathematics for my 
future work. (I3) 
Pre 
Post 
17 
17 
2.00 
3.00 
5.00 
5.00 
3.70 
4.00 
1.10 
1.00 
New ideas in mathematics are 
interesting to me. (I4) 
Pre 
Post 
17 
17 
1.00 
1.00 
5.00 
5.00 
3.82 
4.05 
.95 
.74 
I find that many mathematics 
problems are interesting. (I5) 
Pre 
Post 
17 
17 
2.00 
2.00 
5.00 
5.00 
3.64 
3.94 
.93 
.74 
I see mathematics as a subject I 
will rarely use. (I6) 
Pre 
Post 
17 
17 
1.00 
1.00 
4.00 
3.00 
2.35 
1.94 
.99 
.74 
Table 4.7a. Descriptive Statistics for Interest 
 
 
The mean scores for the statements increased whether the statement contained the 
interest of learning new idea in mathematics, working on mathematics problem, and need 
of mathematics for future.  The mean score for the statement, “I see mathematics as a 
subject I will rarely use” (I6), decreased. 
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Figure 4.2. Pre- and Post-Survey Mean Score Changes in Interest 
 
Table 4.7b and Table 4.7c provide the pre- and post-survey correlations, the 
paired differences, and the findings of t-test on each item.  
Item N Correlation Sig. 
I am interested in learning mathematics. (I1) 17 .848 .000 
Mathematics is a very interesting subject than other 
subjects. (I2) 
17 .922 .000 
I will need mathematics for my future work. (I3) 17 .905 .000 
New ideas in mathematics are interesting to me. (I4) 17 .895 .000 
I find that many mathematics problems are interesting. 
(I5) 
17 .866 .000 
I see mathematics as a subject I will rarely use. (I6) 17 .785 .000 
Table 4.7b. Correlation of Interest Items 
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 Paired Differences (Pre – Post) t df Sig. (2-
tailed) Mean Std. 
Deviati
on 
Std. 
Error 
Mean 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
 
I am interested in 
learning mathematics. 
(I1) 
 
-.29412 .46967 .11391 -.53560 -.05264 -2.582 16 .020 
 
Mathematics is a very 
interesting subject than 
other subjects. (I2) 
 
-.23529 .43724 .10605 -.46010 -.01049 -2.219 16 .041 
 
I will need 
mathematics for my 
future work. (I3) 
 
-.29412 .46967 .11391 -.53560 -.05264 -2.582 16 .020 
 
New ideas in 
mathematics are 
interesting to me. (I4) 
 
-.23529 .43724 .10605 -.46010 -.01049 -2.219 16 .041 
 
I find that many 
mathematics problems 
are interesting. (I5) 
 
-.29412 .46967 .11391 -.53560 -.05264 -2.582 16 .020 
 
I see mathematics as a 
subject I will rarely 
use. (I6) 
.41176 .61835 .14997 .09384 .72969 2.746 16 .014 
Table 4.7c. Paired t-test of Interest Items 
 
 
The t-value and P-value of each item are the following:  
I1: t(16) = -2.582 and P = .020, I2: t(16) =   -2.219 and P = .041, I3: t(16) =          
-2.582 and P = .020, I4: t(16) =   -2.219 and P = .041, I5: t(16) = -2.582 and P = 
.020, and I6: t(16) = 2.746 and P = .014.  
All interest items yielded a significant difference between pre- and post-surveys.  The 
null hypothesis that there is no student interest change after cartoon activities is rejected.  
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Mathematics Anxiety 
Table 4.8a provides the descriptive statistics for the pre- and post-surveys.  Figure 
presents the difference between pre- and post-survey responses.   
 
Item  N Minimum Maximum Mean Std. 
Deviation 
When I hear the word 
mathematics, I have a feeling 
of dislike. (A1) 
Pre 
Post 
17 
17 
1.00 
1.00 
4.00 
3.00 
2.47 
2.00 
.86 
1.32 
I have usually worried about 
being able to solve 
mathematics problems. (A2) 
Pre 
Post 
17 
17 
2.00 
1.00 
4.00 
4.00 
2.58 
2.17 
.93 
1.07 
Mathematics usually makes me 
feel uncomfortable and 
nervous. (A3) 
Pre 
Post 
17 
17 
1.00 
1.00 
3.00 
3.00 
2.11 
1.58 
1.11 
.71 
Mathematics is boring. (A4) Pre 
Post 
17 
17 
1.00 
1.00 
4.00 
3.00 
2.17 
1.76 
.88 
.75 
Mathematics makes me feel 
uneasy and confused. (A5) 
Pre 
Post 
17 
17 
1.00 
1.00 
3.00 
3.00 
2 
1.70 
.70 
.68 
I usually have been at ease in 
mathematics classes. (A6) 
Pre 
Post 
17 
17 
2.00 
3.00 
5.00 
5.00 
3.64 
4.00 
.70 
.79 
Table 4.8a. Descriptive Statistics for Mathematics Anxiety 
 
 
Scores indicating a dislike of mathematics, being worried, the feelings of uncomfortable 
and nervous, bored with mathematics, and feeling uneasy and confused decreased, and 
feeling comfortable in mathematics class increased.  The mean score of the statement, 
“Mathematics usually makes me feel uncomfortable and nervous,” saw the largest 
decrease (from 2.11 to 1.58).  The next the largest decrease was for “When I hear the 
word mathematics, I have a feeling of dislike” (from 2.47 to 2.00). 
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Figure 4.3 Pre- and Post-Survey Mean Score Changes in Mathematics Anxiety 
 
 
Table 4.8b and Table 4.8c present the pre- and post-survey correlations, the paired 
differences, and the findings of t-test on each item. 
Item N Correlation Sig. 
When I hear the word mathematics, I have a feeling of 
dislike. (A1) 17 .924 .000 
I have usually worried about being able to solve 
mathematics problems. (A2) 17 .810 .000 
Mathematics usually makes me feel uncomfortable and 
nervous. (A3) 17 .901 .000 
Mathematics is boring. (A4) 17 .819 .000 
Mathematics makes me feel uneasy and confused. (A5) 17 .773 .000 
I usually have been at ease in mathematics classes. (A6) 17 .788 .000 
Table 4.8b. Correlation of Mathematics Anxiety Items 
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 Paired Differences t df Sig. (2-
tailed) Mean Std. 
Deviatio
n 
Std. 
Error 
Mean 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
 
When I hear the word 
mathematics, I have a 
feeling of dislike. (A1) 
 
.47059 .62426 .15141 .14962 .79156 3.108 16 .007 
 
I have usually worried 
about being able to 
solve mathematics 
problems. (A2) 
 
.41176 .61835 .14997 .09384 .72969 2.746 16 .014 
 
Mathematics usually 
makes me feel 
uncomfortable and 
nervous. (A3) 
 
.52941 1.00733 .24431 .01149 1.04733 2.167 16 .046 
 
Mathematics is boring. 
(A4) 
 
.41176 .50730 .12304 .15094 .67259 3.347 16 .004 
 
Mathematics makes me 
feel uneasy and 
confused. (A5) 
 
.29412 .46967 .11391 .05264 .53560 2.582 16 .020 
 
I usually have been at 
ease in mathematics 
classes. (A6) 
-.35294 .49259 .11947 -.60621 -.09967 -2.954 16 .009 
 
Table 4.8c. Paired t-test of Mathematics Anxiety Items 
 
The t-value and P-value of each item are the following:  
A1: t(16) = 3.108 and P = .007, A2: t(16) =   2.746 and P = .014, A3: t(16) = 
2.167 and P = .046, A4: t(16) =   3.347 and P = .004, A5: t(16) = 2.582 and P = 
.020, and A6: t(16) = -2.954 and P = .009.  
All mathematics anxiety items yielded a significant difference between pre- and post-
surveys.  The null hypothesis that there is no mathematics anxiety change after cartoon 
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activities is rejected.  
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Chapter 5 
SUMMARY, CONCLUSTIONS, AND RECOMMENDATIONS 
 
SUMMARY 
The study started by focusing on why many students do not like mathematics.  
Research showed that students with a dislike of mathematics tend to display negative 
attitudes, high levels of mathematics anxiety, a lack of confidence, low mathematics 
achievement, decreasing enrollments in mathematics courses, and low levels of 
motivation and interest in learning mathematics (Cemen, 1987; McCoy, 1990; Meece, 
Wigfield, & Eccles, 1990; Curtain-Phillips, 1999; Ma, 1999; Lutzer, et al., 2007).  With 
the hope of changing students’ negative feelings, this study investigated how cartoon 
activities affected students’ perception of learning mathematics, focusing on student and 
teacher opinions about the use of cartoon activities in middle school.  It also explored 
how cartoon activities affected intrinsic motivation, interest, and mathematics anxiety.   
Seventeen students in a 7th grade mathematics class and one middle school 
mathematics teacher participated in this study.  The research was conducted for ten weeks 
in a 7th grade Pre-Algebra class.  The research questions were examined by use of student 
questionnaires, student mathematics journals, and a teacher journal.  As is appropriate in 
mixed methods research, the results of the study were analyzed and reported separately.  
Student mathematics journals were analyzed, transformed into a numeric count, and 
compared with the results of data from surveys.   
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CONCLUSIONS 
Research Question 1: What do students report about the use of cartoons in middle school 
mathematics?  
Student surveys and mathematics journals were the sources of student opinion about 
cartoons.  Data from the survey revealed the following: 
 
• A majority of students reported cartoon activities as not boring (82.4%), fun 
(64.7%), interesting (64.7%), and enjoyable (52.9%).   
• A majority of students reported a willingness to do more cartoon activity because 
it was useful (82.4%) and valuable (76.5%), and beneficial for improving 
concentration (70.7%) and study habits (52.9%). 
• A majority of students reported that they did not feel tense (100%), anxious 
(94.2%), pressure (88.2%), and nervous (76.4%), but relaxed (88.2%) while doing 
cartoon activities. 
 
Data from student mathematics journals revealed the followings: 
 
• 81.1% (107 of 132) of students indicated that cartoon activities were enjoyable, 
interesting, and fun to do.   
• 73.6%  (97 of 132) of the responses indicated that cartoon activities were valuable 
and useful.   
• Only 3% of responses suggested any pressure, tension, or frustration while doing 
cartoon activities.   
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Student responses about cartoon activities were positive.  Some of the key aspects that 
students mentioned were the visualization, the setting and story, the novelty, the 
challenge to think critically, and the lack of pressure to find a “right answer.”   Students 
reported feeling more relaxed when working on a difficult problem using cartoons as 
compared to working from a textbook problem.  
Negative student responses were that cartoon activity became boring when it was 
too easy, and students became frustrated when cartoon activity was hard to understand 
and confusing.  In such situations, cartoon activities were seen as no different from 
textbook problems with accompanying pressure and tension.  
As analysis of the student surveys and mathematics journals revealed that the use 
of cartoon activity provided positive feelings about learning mathematics.  The features 
of interest, in agreement with relevant research, appeared to be the visualization, novelty, 
challenge, instant enjoyment, and exploration (Askell-Williams and Lawson, 2001; Chen 
et al., 2001; Uğurel & Morali, 2006).  The results of students’ opinion about cartoon 
activity revealed that cartoon activity was enjoyable, interesting, valuable, useful, and 
fun.  Such positive feelings are likely to foster interest and engagement in learning 
(Bergin, 1999).   
 
Research Question 2: What does a teacher report about the use of cartoon activities in 
middle school mathematics? 
The teacher’s journal was the source of data regarding the teacher’s opinion about 
cartoon activity.  During the research period, the teacher covered topics in Pre-Algebra.  
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He followed the school curriculum and used appropriate cartoon activities as a teaching 
tool to support his class.  The mathematics contents of the cartoon activity were area, 
volume, addition and subtraction using positive and negative numbers, multiplication and 
division using positive and negative numbers, and variables and equations.  The teacher 
used cartoon activities at least one a week, for 20 to 25 minutes, to introduce a new topic, 
to reinforce concepts, or to review a topic.  The process of using cartoon activity in class 
was (1) students read and pondered the problem for first 2-3 minutes, (2) students worked 
individually for about 7-8 minutes, then discussed with other classmates, and (3) students 
refined their work and wrote in their journals about the cartoon activity. 
 The teacher offered three opinions about cartoon activities.  First, cartoon 
activities provided a positive class environment.  The teacher observed that whenever he 
asked students to take out their mathematics journals for cartoon activity, their 
excitement and engagement levels were high.  Second, cartoon activities provided a new 
way of teaching, incorporating private working time and a nice combination of being 
competitive and cooperative.  The teacher observed that students participated more in 
class when they could work privately and discuss with other classmates.  Third, cartoon 
activities helped students to use class time effectively.  The teacher had frequently seen 
many students give up working on a problem and not focus on the class activity.  
However, when the teacher used cartoon activities, students’ attitudes changed.  Students 
did not give up as easily and stayed focused for longer periods.   
The teacher journal suggested that cartoon activity could be a tool to support 
meaningful learning, provide positive affect, emphasize the real-life importance of 
mathematics, and create a classroom environment that permits student autonomy.  These 
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findings support previous research by Brandenburg, Gervasoni, and Sexton (2009), Toh 
(2009), and Sexton (2010).  Also, the use of cartoons lead to the enjoyment of 
mathematics, provided a positive experience of learning mathematics, and encouraged 
students to value mathematics.  These findings support the discussion of good 
instructional practice from Middleton and Spanias (1999) and Schweinle, et al. (2006).  
 
Research Question 3: How do the cartoons affect students’ intrinsic motivation, interest, 
and anxiety?  
Pre- and post-surveys were used to understand how cartoon activities appeared to 
affect intrinsic motivation, interest, and mathematics anxiety.  All intrinsic motivation, 
interest, and mathematics anxiety items yielded a significant difference between pre- and 
post-surveys.  The results suggested that cartoon activities acted to increase intrinsic 
motivation and interest and decrease mathematics anxiety while learning mathematics.   
Student intrinsic motivation and interest increased, and the teacher observed that 
student interest and engagement increased while doing cartoon activities.  Student 
opinion about cartoon activity and student mathematics journals showed that students 
valued the cartoon activities as interesting.  Eleven out of 17 students reported in the 
survey cartoon activities were interesting and 107 out of 132 journal responded indicated 
that cartoon activities were interesting.  The findings support previous studies suggesting 
that intrinsic motivation arises from the students’ interest in an activity (Brophy, 2010; 
Cruikshank & Sheffield, 1992; Ormrod, 2007; Pintrich, 2003; Ryan & Deci, 2000; 
Schunk, Pintrich, & Meece, 2008) and intrinsic motivation influences student 
engagement, involvement, and interest in learning mathematics (Gottfried, 1985; 
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Gottfried, et al., 2007; Lepper, 2005; Middleton, 1995; Middleton & Spanias, 1999; 
Schiefele & Csikszentmihalyi, 1995).  
Students with higher intrinsic motivation in mathematics might be better 
positioned to master challenging and difficult tasks (Gottfried, 1985).  The results of the 
study support Gottfried’s findings (1985).  The mean score of the statement “I like 
difficult problems because I enjoy trying to figure them out” showed the greatest increase 
(from 2.76 to 3.35), and the statement “I don’t give up easily when I don’t understand a 
mathematics problem” reported the highest mean score (4.11) after students were 
exposed to cartoon activities.  
Brophy (2010) reported that an important aspect of interest was students’ valuing 
the activity. The mean score of the statement “I see mathematics as a subject I will rarely 
use” showed the greatest decrease (from 2.35 to 1.94).  The next largest mean score 
changes were for “I will need mathematics for my future work.”  These findings suggest 
that students saw learning mathematics as more valuable and useful.  Almost ¾ of the 
journal entries suggested that the cartoons activities were valuable and useful.   
Curtain-Philips (1999) reported that negative feelings toward mathematics tend to 
create mathematics anxiety.  Wigfield and Meece (1988) suggested that teachers might 
need to prepare an activity aimed particularly at students with mathematics anxiety to 
reduce their fear and dread.  The results of the study suggested that cartoon activities 
might fulfill such a role.  Positive feedback was evident in the student cartoon activity 
survey, student mathematics journals, and the teacher journal.  Data also revealed that the 
use of cartoon activities appeared to affect learning positively and to decreased anxiety.  
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RECOMMENDATIONS 
The results of the current study suggest ways for the Pre-Algebra classroom to 
provide a more positive mathematics learning experience.  Research has shown that many 
students have negative experiences in mathematics classrooms, and they tend to display 
negative attitudes and a dislike of mathematics (Curtain-Phillips, 1999; McCoy, 1990; 
Ma, 1999).  The dislike of mathematics produces anxiety and reduces motivation to 
engage in mathematics (Banilower, 2010; Cemen, 1987).  One of the teacher’s jobs – not 
an easy one – is to keep looking for new activities that make learning mathematics more 
enjoyable, fun, and interesting.  Such activities arouse student intrinsic motivation and 
interest (Brophy, 2010; Hidi, Renninger, & Krapp, 2004; Ryan & Deci, 2000, Tsai et al., 
2008).  Schweinle, et al. (2006) also suggest the following: 
 
Demonstrating enjoyment of mathematics, alleviating frustration, providing 
positive, substantive feedback, encouraging cooperation rather than competition, 
and encouraging persistence are related to improved efficacy and valuing of 
mathematics. (pg. 289)   
 
Therefore, teachers should search for new activities that increase the enjoyment of 
learning mathematics.   
The results of this study showed that both students and teacher reported positive 
results from using cartoons in the mathematics classroom.  Students became more open 
as time went on and it was possible to see their mathematical insights as the study 
progressed.  They did not enjoy easy cartoon activities, but relished challenging ones.   
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Their frustration at difficult-to-understand activities shows the importance of carefully 
matching cartoon activities to student abilities.  When cartoon activities have appropriate 
levels of difficulty and are clearly understandable, students’ intrinsic motivation and 
interest increased, and mathematics anxiety decreased.   
The teacher reported that students gave up less easily, participated more readily, 
and were more focused in classes with cartoon activities.  Mathematics instruction with 
cartoon activities has shown the students that they can enjoy learning mathematics, 
mathematics can be fun, and they do have the ability to be successful in mathematics.  
The use of cartoon activity proved to be a valuable instructional tool for improving the 
quality of mathematics instruction in a 7th grade classroom.   
 
Limitations and Further Studies 
The conclusions of this study should be considered in light of certain limitations.  
First, this study was conducted in an urban middle school in northern New Jersey.  The 
sample size was relatively small (N=17) with a limited amount of ethnic diversity and 
conducted for a short time period.  For that reason, the results of this study could be 
contingent on the type of population in this particular school.  Further studies would need 
to be conducted with larger samples and in more diverse school settings.   
Second, this study assumes that student intrinsic motivation and interest were 
increased and student mathematics anxiety was decreased solely because of the cartoon 
activities.	  	  Other factors (the teachers’ teaching style, group interactions, etc.) may have 
contributed to the observed outcomes. 
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Third, this study used eight cartoon activities, six from Concept Cartoon, one 
from Cartoon Corner, and one from Korean Textbook.  Those three cartoon activities 
have different styles.  This study did not attempt to distinguish between styles.  
Finally, cartoon activities were at least once a week in this study.  Results 
indicated that students were positive about cartoon activities.  If cartoon activities use 
was greater or less than in this study, perhaps the outcomes would not be the same as this 
study.  
Future investigators might find it beneficial to explore the effects of using cartoon 
activity with a different student population, perhaps employing control groups.  This 
study investigated only 7th grade students’ opinions about cartoon activity.  A further 
study might repeat the study with different grade levels.  The questions are the 
followings: Do older students respond to cartoons as well as younger ones?  What types 
of cartoons appeal to students at different ages?  Can cartoons be used to clear up 
conceptual misunderstandings?  Is there a point in conceptual development where cartoon 
use is optimal? 
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Appendix A: Personal Data Questionnaire 
 
 
 
Name:_______________________________________ 
 
 
 
1. What is your age? _____ 
 
 
 
 
 
 
 
2. What is your gender?            Male                       Female 
 
 
 
 
 
 
3. What is your race/ethnic group? 
 
Caucasian  African-American  Hispanic  Asian 
 
 
Other _____________ 
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Appendix B: Opinions About Cartoons Questionnaire 
 
 
Name : ____________________________ 
 
 
Directions: 
1. There are 18 statements in this questionnaire.  Please think about each statement 
in relation to the cartoons you have studied, and check how true it is.  Given the 
answer that truly applied to you, and not what you would like to be true, or what 
you think others want to hear. 
 
2. Think about each statement by itself and check how true it is.  Do not be 
influenced by your answers to other statements.  There are no correct answers for 
these statements.  Than you. 
1 = Strongly Disagree 
2 = Disagree 
3 = Don’t Know 
4 = Agree 
5 = Strongly Agree 
  Strongly 
Disagree 
Disagree Don’t 
Know 
Agree Strongly 
Agree 
 Question 
 
1 2 3 4 5 
1 While I was doing cartoon activities, I 
enjoyed it. 
 
     
2 I believe that doing cartoon activities 
could be of some value for me. 
 
     
3 I thought cartoon activities were a 
boring activity. 
 
     
4 I felt tense while doing cartoon 
activities. 
 
     
5 I would describe cartoon activities as 
enjoyable. 
 
     
6 I was anxious while doing cartoon 
activities. 
 
     
7 I would be willing to do cartoon 
activities again because it has some 
value for me. 
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8 I believe that doing cartoon activities is 
useful for improved concentration. 
 
     
9 I think cartoon activities are an 
important activity. 
 
     
10 I felt relaxed while doing cartoon 
activities. 
 
     
11 I am willing to do cartoon activities 
again because I think it is somewhat 
useful. 
 
     
12 I believe doing cartoon activities could 
be somewhat beneficial for me. 
 
     
13 Cartoon activities were fun to do.  
 
     
14 I did not feel at all nervous about doing 
cartoon activities. 
 
     
15 I thought cartoon activities were a 
interesting activity. 
 
     
16 It is possible that cartoon activities could 
improve my studying habits. 
 
     
17 I would describe cartoon activities as 
fun. 
 
     
18 I felt pressured while doing cartoon 
activities. 
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Appendix C: Student Motivation, Interest, and Anxiety Changes Questionnaire 
 
 
Name : ________________________ 
 
 
Directions: 
 
There are 18 statements in this questionnaire. There are no correct answers for these 
statements.  They have been set up in a way which permits you to indicate the extent to 
which you agree or disagree with the ideas expressed.  You many choose from 1 to 5.  
Note: Do not spend much time with any statement, but be sure to answer every statement. 
Work fast but carefully.  Thank you. 
1 = Strongly disagree 
2 = Disagree 
3 = Don’t know 
4 = Agree 
5 = Strongly agree 
  Strongly 
disagree 
Disagree Don’t 
Know 
Agree Strongly 
agree 
 Question 
 
1 2 3 4 5 
1 I like mathematics even if I make a lot 
of mistakes. 
     
2 Mathematics is a very interesting 
subject than other subjects. 
     
3 Mathematics makes me feel uneasy and 
confused. 
     
4 I like difficult problems because I enjoy 
trying to figure them out. 
     
5 New ideas in mathematics are 
interesting to me. 
     
6 I would like to learn more mathematics 
in school. 
     
7 Mathematics is boring.      
8 I enjoy learning new things in 
mathematics. 
     
9 I will need mathematics for my future      
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work. 
10 When I hear the word mathematics, I 
have a feeling of dislike. 
     
11 I find that many mathematics problems 
are interesting. 
     
12 I see mathematics as a subject I will 
rarely use. 
     
13 I don’t give up easily when I don’t 
understand a mathematics problem. 
     
14 I have usually worried about being able 
to solve mathematics problems. 
     
15 Mathematics usually makes me feel 
uncomfortable and nervous.  
     
16 I am interested in learning mathematics.      
17 I enjoy doing an assignment in 
mathematics. 
     
18 I usually have been at ease in 
mathematics classes.   
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Appendix D: Mathematics Contents and Cartoon Activities for 10 Weeks 
 
   
Week Date Mathematics Content Cartoon Activity 
1 Intrinsic Motivation, Interest, Anxiety Survey 
2 9/19 Area Concept Cartoon 6.15 
3 9/26 Area Concept Cartoon 6.14 
4 10/4 Area Concept Cartoon 6.16 
5 Field Trip 
6 10/17 Volume Concept Cartoon 6.20 
7 Mid-term Examination 
8 11/4 Addition and Subtraction Using 
Positive and Negative Number  
Korean Textbook (Find Password) 
 
9 11/7 Addition and Subtraction Using 
Positive and Negative Number 
Concept Cartoon 2.6 
 11/11 Multiplication and Division 
Using Positive and Negative 
Number 
Concept Cartoon 3.12 
10 11/16 Algebraic Thinking Cartoon Corner p10 
 11/18 Opinion About Cartoon Activity Survey 
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Appendix E: The Process of Using Cartoon Activities 
 
Each time involving a 20 to 25 minutes 
 
1. 2 – 3 min: Read and understand problem 
 
2. 7 – 8 min: Work independently (recording students’ work and their feeling 
about cartoon activity in mathematics journal) 
 
3. 5 min: Group or whole class discussion 
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Appendix F: Example of Student Mathematics Journal 
 
Concept Cartoon 6.16 
 
 
